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 2YHUDWHQ-\HDUVSDQIURPWRWKH
WRWDOQXPEHURIELF\FOHVKDULQJSURJUDPVLQ
FUHDVHGE\DERXWZRUOGZLGH0HGGLQ	
'H0DLR7KHVHSURJUDPVRIIHUDQHFR-
IULHQGO\DOWHUQDWLYHPHDQVRISXEOLFWUDQVSRUW
ZKLFKDOORZVULGHUVWRJHWFORVHUWRWKHLUGHVLUHG
ORFDWLRQWKDQFRQYHQWLRQDOSXEOLFWUDQVSRUW,Q
UHFHQW\HDUVULGHVKDULQJFRPSDQLHVKDYHLQWUR
GXFHGHOHFWULFELF\FOHVDQGVFRRWHUVLQODUJHQXP
EHUV,Q$PHULFDFRPSDQLHVVXFKDV%LUG/LPH
DQGRWKHUVKDYHSODFHGVXFKGHYLFHVWKURXJKRXW
FLWLHVIRUFXVWRPHUVWRXVH+RZHYHUWKLVH[FLWLQJ
LQQRYDWLRQLQHPHUJLQJWHFKQRORJ\EULQJVZLWKLW
QHZSUREOHPVWRXVHUVDQGQRQ-XVHUVDOLNH 
,QFLGHQWVLQYROYLQJWKHVHGHYLFHVKDYHOHGWR
ODZVXLWVLQMXULHVDQGHYHQGHDWKVDOWKRXJKGDWD
RQWKHVHLQFLGHQWVDUHRQO\QRZHPHUJLQJ,Q
%LUGKDGWRSD\RYHUWRSODLQWLIIV
LQWKUHHODZVXLWVLQYROYLQJLQMXULHV(WHKDG
$FFRUGLQJWRDVWXG\LQ0RQWUHDO
WKHPRVWFRPPRQULGHVKDUHDFFLGHQWVKDYHLQ
YROYHGFROOLVLRQVZLWKDXWRPRELOHVEXWPDQ\DOVR
UHVXOWIURPFROOLVLRQVZLWKSHGHVWULDQVRWKHUULG
HUVDQGIL[HGREMHFWV)LVKPDQ'RFNOHVV
ULGHVKDUHSURJUDPVGRQRWUHTXLUHULGHUVWRGURS
RIIGHYLFHVDWVSHFLILFORFDWLRQV7KLVKDVOHGWRD
FOXWWHURIVFRRWHUVDORQJVLGHZDONVDQGRWKHUSXE
OLFVSDFHVLQFLWLHVOLNH:DVKLQJWRQ'&DVVHHQ
LQ)LJ 
7KH86&RQVXPHU3URGXFW6DIHW\&RPPLV
VLRQ&36&KDVDUHVSRQVLELOLW\WRHQVXUHWKH
VDIHW\RIFRQVXPHUVE\UHFDOOLQJIDXOW\SURGXFWV
HQIRUFLQJFRQVXPHUVDIHW\UHJXODWLRQVDQGHGX
FDWLQJWKHSXEOLFDERXWVDIHW\LVVXHV
6XSSOHPHQWDO0DWHULDOV3DUW%7KH&36&LV
FRQFHUQHGDERXWWKHVDIHW\RIULGHVKDUHSURJUDPV
HVSHFLDOO\UHJDUGLQJHOHFWULFVFRRWHUVDQGELF\
FOHVDQGZDQWVDPRUHWKRURXJKGLDJQRVLVRI
WKHULGHVKDUHSURJUDPV7KH'LVWULFW'HSDUW
PHQWRI7UDQVSRUWDWLRQ''27HVWDEOLVKHGD
GRFNOHVVSLORWSURMHFWLQ6HSWHPEHUWKURXJK
'HFHPEHUWRJDWKHUGDWDWRHYDOXDWHWKHHI
IHFWLYHQHVVRIWKHSURJUDPVDQGGHYHORSDSSUR
SULDWHUHJXODWLRQV 
&ROODERUDWLQJZLWKWKH&36&WKHRYHUDOOJRDO
RIRXUSURMHFWZDVWRDQDO\]HWKHLPSDFWVRI
ULGHVKDUHSURJUDPVIRFXVLQJRQHOHFWULFELF\FOHV
DQGVFRRWHUVLQWKH'&DUHD:HDFKLHYHGWKLV
JRDOE\DGGUHVVLQJWKHIROORZLQJIRXUREMHFWLYHV 
 
 $VVHVVWKHUDQJHRIULVNVDQGRWKHUVRFLDO
LPSDFWVDVVRFLDWHGZLWKHOHFWULFELNHDQG
VFRRWHUULGHVKDULQJVHUYLFHV 
 $VVHVVWKHEHKDYLRUVNQRZOHGJHDQGDWWL
WXGHVRIULGHVKDUHXVHUVHVSHFLDOO\WKRVH
XVLQJHOHFWULFELNHVDQGVFRRWHUV 
 ,GHQWLI\DQGHYDOXDWHWKHHIIHFWLYHQHVVRI
ORFDOODZVDQGSROLFLHVWRUHJXODWHDQG
FRQWUROWKHULVNVDQGVRFLDOLPSDFWVRI
HOHFWULFELNHDQGVFRRWHUULGHVKDUHVHU
YLFHV 
 (YDOXDWHKRZULGHVKDUHFRPSDQLHVDUH
PDQDJLQJWKHULVNVRIHOHFWULFELNHVDQG
VFRRWHUV 
 
2YHUZHHNVRXUJURXSUHYLHZHGH[SHUW
OLWHUDWXUHDQGQHZVVWRULHVFRPSOHWHGLQWHUYLHZV
ZLWKNH\RIILFLDOVDQGRWKHUVWDNHKROGHUVLQWKH
:DVKLQJWRQ'&DUHDFRQGXFWHGREVHUYDWLRQDO
VWXGLHVRIULGHUVDQGWKHFRQGLWLRQRIHOHFWULF
VFRRWHUVVXUYH\HGWKHJHQHUDOSXEOLFDQG
PDSSHGWKHPRYHPHQWRIULGHVKDUHGHYLFHVLQ
'&%DVHGRQRXUGDWDDQGILQGLQJVZHVXJJHVW
HGDFWLRQVWKH&36&PLJKWSXUVXHWRDOOHYLDWH
ULVNVRIWKHULGHVKDUHSURJUDPV7KHIROORZLQJ
UHSRUWSUHVHQWVRXUEDFNJURXQGUHVHDUFKRXU
PHWKRGVILQDOUHVXOWVDQGUHFRPPHQGDWLRQV 
WĂŐĞϭ 
)LJXUH6FRRWHUSLOHXSE\WKH:DVKLQJWRQ
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)LJXUH8QDWWHQGHGHOHFWULFVFRRWHUVOHIWLQ
IURQWRIDPHWURVWDWLRQHVFDODWRU 
 ,ŝƐƚŽƌǇ͕ƉŽůŝĐŝĞƐ͕ĂŶĚŝŵƉĂĐƚƐŽĨ
ƌŝĚĞƐŚĂƌĞƉƌŽŐƌĂŵƐ 
 
5LGHVKDULQJLVDQ³LQQRYDWLYHWUDQVSRUWDWLRQ
VWUDWHJ\WKDWHQDEOHVXVHUVWRJDLQVKRUW-WHUP
DFFHVVWRWUDQVSRUWDWLRQPRGHVRQDQDV-QHHGHG
EDVLV´1LFROO	$UPVWURQJ:LWKWKH
LQWURGXFWLRQRIULGHVKDULQJSHRSOHKDYHDFFHVV
WRDQDOWHUQDWLYHPHDQVRIWUDQVSRUWLQFOXGLQJ
ELNHVH-ELNHVDQGH-VFRRWHUV+HUHZHHVWDEOLVK
ZKDWULGHVKDULQJLVLWVRULJLQVDQGRSHUDWLRQWKH
DVVRFLDWHGULVNVDQGKRZVRPHFLWLHVPDQDJHWKH
ULGHVKDULQJVHUYLFHV 
 
,ŝƐƚŽƌǇĂŶĚŐƌŽǁƚŚŽĨƌŝĚĞƐŚĂƌŝŶŐ 
 
5LGHVKDULQJKDVEHHQXVHGLQPDQ\FLWLHVDVD
SXEOLFIRUPRIWUDQVSRUWDWLRQ:LWKWKH
DGYDQFHPHQWLQWHFKQRORJ\VSHFLILFDOO\HOHFWULF
ELF\FOHVDQGVFRRWHUVULGHVKDULQJKDVEHFRPH
PRUHSRSXODU 
 
dŚĞŽƌŝŐŝŶƐŽĨďŝŬĞƐŚĂƌĞ 
 
%LNHVKDULQJVFKHPHVKDYHHYROYHGWKURXJK
VHYHUDOJHQHUDWLRQVZLWKLQFUHPHQWDO
LPSURYHPHQWVLQVHFXULW\DQGRSHUDWLRQV:LWWH
)LHWVHQRI:KLWH%LNHV)LJXUHVWDUWHGWKHILUVW
ELF\FOH-VKDUHSURJUDPLQ(XURSHLQ'DYLV
	+RGGHUEXWWKHSURJUDPFROODSVHG
ZLWKLQGD\VGXHWRYDQGDOLVPDQGWKHIW/D
5RFKHOOH)UDQFHKDGWKHILUVWVXFFHVVIXO)UHQFK
ELNHVKDULQJV\VWHPLQDQGWKLVVFKHPH
FRQWLQXHVWRRSHUDWHLQWKHFLW\WRGD\7KH
SURJUDP¶VQLJKWO\ORFNXSHQVXUHGWKHELNHVZHUH
QRWVWROHQDQGSDLQWHGERUGHUVZHUHLPSOHPHQWHG
WRLGHQWLI\ZKHUHULGHUVFRXOGDQGFRXOGQRWJR
ZLWKWKHELNHV+XUp	3DVVDODFTXD,Q
DSURJUDPFDOOHG*UHHQ%LNHZDVODXQFKHG
LQ&DPEULGJH0DVVDFKXVHWWVZLWKDOPRVW
ELF\FOHV8QIRUWXQDWHO\OLNHWKH:KLWH%LNHV
SURJUDP*UHHQ%LNHVODFNHGVHFXULW\
DUUDQJHPHQWVUHVXOWLQJLQLWVIDLOXUH6KDKHHQ
*X]PDQ	=KDQJ,QWKHILUVWODUJH-
VFDOHVHFRQGJHQHUDWLRQELF\FOH-VKDULQJSURJUDP
%\F\NOHQRU&LW\%LNHVEHJDQLQ&RSHQKDJHQ
ZLWKPDQ\LPSURYHPHQWVRYHUWKHILUVWJHQHUDWLRQ
'H0DLR&LW\%LNHVDOORZHGXVHUVWRSLFN
XSELF\FOHVDWVHOHFWFLW\ORFDWLRQVE\SD\LQJIRU
UHQWDOVZLWKDFRLQGHSRVLWEHIRUHXVLQJ/LNH
WKHLUSUHGHFHVVRUVWKHVHELF\FOHVZHUHRIWHQ
VWROHQRUYDQGDOL]HGGXHWRXVHUDQRQ\PLW\DQGD
ODFNRIVHFXULW\PHDVXUHV 
7KHVHSUREOHPVSURPSWHGWKLUGJHQHUDWLRQ
FRPSDQLHVWRLQYHVWLQVHFXULW\V\VWHPVDQG
FRQVXPHUWUDFNLQJSUDFWLFHV³>7KLUG@JHQHUDWLRQ
«ELNH-VKDULQJV\VWHPVZHUHVPDUWHQHGZLWKD
YDULHW\RIWHFKQRORJLFDOLPSURYHPHQWVLQFOXGLQJ
HOHFWURQLFDOO\-ORFNLQJUDFNVRUELNHORFNV
WHOHFRPPXQLFDWLRQV\VWHPVVPDUWFDUGVDQGIREV
PRELOHSKRQHDFFHVVDQGRQ-ERDUG
FRPSXWHUV´'H0DLRS7KHQHZ
WUDFNLQJWHFKQRORJ\ZDVLQWURGXFHGLQD
ELNHVKDULQJSURJUDPLQDW3RUWVPRXWK
8QLYHUVLW\LQ(QJODQG'H0DLR7KHVH
QHZWUDFNLQJWHFKQRORJLHVDQGVHFXULW\PHDVXUHV
HQDEOHGULGHVKDULQJSURJUDPVWREHFRPH
SURILWDEOHDQGFROOHFWXVHUGDWDVXFKDVULGH
OHQJWKVDQGORFDWLRQVWKDWFRXOGEHXVHGWR
LPSURYHRSHUDWLRQVDQGPDUNHWLQJ(YHQZLWKWKH
DGGLWLRQRIQHZWHFKQRORJ\KRZHYHUWKHVH
QHZHUULGHVKDULQJSURJUDPVZHUHQRWDQ
LPPHGLDWHVXFFHVV 
7KHODWHVWJHQHUDWLRQRIELF\FOHVKDULQJ
SURJUDPV%63VEHJDQLQEXWGLGQRWJURZ
UDSLGO\XQWLOWKHVXFFHVVRI9HORLQ/\RQ
/DXQFKHGLQZLWKELF\FOHVLWZDVWKH
ODUJHVWSURJUDPDWWKDWWLPH,Q9HOLEWRRN
QRWLFHRI9HOROHDGLQJWKHPWRVWDUWWKHLURZQ
SURJUDPLQ3DULVZLWKELF\FOHV'XHWRWKHIW
RIWKHELNHVDQGPLVPDQDJHPHQWRIUHSDLUV9HOLE
FORVHGLQDQGZDVUHSODFHGE\9HOLE
0HWURSROH7KLVFRPSDQ\KDGDGLIILFXOWVWDUW
IDLOLQJWRKDYHDOOWKHELF\FOHVUHDG\IRUWKH
SXEOLFLQDWLPHO\PDQQHUDQGKDVEHHQGHHPHGD
IDLOHGSURJUDP2¶6XOOLYDQ 
2XWVLGHRI(XURSH$PHULFDQFLWLHVZHUH
VORZWRDGRSWELNHVKDUHSURJUDPVXQWLO,Q
:DVKLQJWRQ'&SDUWQHUHGZLWK6PDUW%LNH
'&WRODXQFKWKHILUVWVXFFHVVIXOELNHVKDUH
SURJUDPLQD86FLW\7RXWLQJWKLVSURJUDPWR
UHGXFHSROOXWLRQDQGFRQJHVWLRQ6PDUW%LNHPDGH
ELF\FOHVDYDLODEOHDWWHQFLW\ORFDWLRQV8VHUV 
WĂŐĞϮ 
)LJXUH2QHRIWKHILUVWELNHVKDUHFRPSDQLHV
:KLWH%LNHV$GDSWHGIURP3DUWL]DQ 
 ZHUHUHTXLUHGWREX\DDQQXDOPHPEHUVKLS
FDUGDQGFRXOGUHQWWKHELNHVIRUWKUHHKRXUVDWD
WLPH7RSURWHFWWKHELF\FOHVDQGHQVXUH
DYDLODELOLW\IRURWKHUVXVHUVULVNHGORVLQJWKHLU
PHPEHUVKLSLIWKH\UHSHDWHGO\H[FHHGHGWKHLU
DOORWWHGULGLQJWLPH$GGLWLRQDOO\ULGHUVZRXOGEH
FKDUJHGLIWKH\ZHUHODVWWRXVHDELF\FOH
WKDWZDVODWHUORVW%HFNHU6PDUW%LNH'&
FHDVHGRSHUDWLRQVLQDIWHUWKH'&
'HSDUWPHQWRI7UDQVSRUWDWLRQFKRVHWRSDUWQHU
LQVWHDGZLWK&DSLWDO%LNHVKDUH.OHLQ 
7KH86ELNHVKDUHIOHHWH[SORGHGWR
ELNHVLQDQGPRUHWKDQELNHVE\
)LJXUHDOWKRXJKWKLVIOHHWLVPLQLVFXOH
FRPSDUHGWR&KLQD*OREDOO\WKHWRWDOQXPEHURI
ULGHVKDULQJELF\FOHVZDVWDOOLHGDWLQ
ZLWKURXJKO\LQ&KLQD0HGGLQ	
'H0DLR%\WKHUHZHUHRYHUWHQ
PLOOLRQELNHVKDUHELF\FOHVDQGPLOOLRQ
UHJLVWHUHGXVHUVLQ&KLQDDORQH6RQJ3HOO	
9DQ$XGHQKRYHQG$VDUHVXOWWKHSURGXFWLRQ
YROXPHRIVKDUHGELF\FOHVZDVH[SHFWHGWRUHDFK
PLOOLRQE\WKHHQGRI7KHUDSLGJURZWK
RIWKHELNHVKDULQJLQGXVWU\LQ&KLQDKDVFDXVHGD
YDULHW\RISUREOHPVVXFKDVFOXWWHUHGVWUHHWVDQG
WUDIILFFRQWUROLVVXHVIRUFLQJWKHJRYHUQPHQWWR
LPSRVHUHJXODWLRQV 
 
dŚĞĞŵĞƌŐĞŶĐĞŽĨĞůĞĐƚƌŝĐďŝĐǇĐůĞĂŶĚ
ƐĐŽŽƚĞƌƌŝĚĞƐŚĂƌŝŶŐ 
 
5HFHQWO\VRPHELNHVKDULQJFRPSDQLHVVXFK
DV6SLQGLYHUVLILHGDQGEHJDQRIIHULQJHOHFWULF
ELNHVZKLOHQHZFRPSDQLHVOLNH/LPHDQG%LUG
EHJDQWRRIIHUHOHFWULFVFRRWHUV7KHH-VFRRWHU
ULGHVKDUHFRPSDQLHVRULJLQDOO\SODFHGWKHLU
VFRRWHUVLQ:DVKLQJWRQ'&/RV$QJHOHVDQG
6DQ)UDQFLVFR5DWKHUWKDQVHHNLQJUHJXODWRU\
DSSURYDOWKHFRPSDQLHVGHFLGHGWRSODFHWKHLU
IOHHWLQWKHFLWLHVZLWKRXWSHUPLVVLRQRUZDUQLQJ
IRUFLQJWKHFLWLHVWRDGDSWDQGLQVRPHFDVHV
VHQGFHDVHDQGGHVLVWOHWWHUVWRWKHFRPSDQLHV
6RPHFLWLHVKDYHQHJRWLDWHGZLWKFRPSDQLHVWR
HVWDEOLVKSLORWSURMHFWVWRDVVHVVLPSDFWVDQG
LGHQWLI\DSSURSULDWHUHJXODWLRQV=DOHVNL	
1HZFRPHU 
2YHUWKHSDVW\HDUHOHFWULFELF\FOHDQG
VFRRWHUULGHVKDULQJSURJUDPVKDYHVHHQLQWHQVH
JURZWKLQPDMRUFLWLHVDFURVVWKH86)LJXUH)LJXUH,QFUHDVHLQ86ULGHVKDUHELNHVDQGULG
HUVRYHU\HDUV$GDSWHGIURP1$&72 
)LJXUH86FLWLHVZLWKULGHVKDUHVFRRWHUSURJUDPVDVRI$GDSWHGIURP1$&72 
WĂŐĞϯ 
 1$&726HYHUDOPDMRUVFRRWHU
FRPSDQLHVPRVWQRWDEO\/LPHDQG%LUGEHFDPH
FHQWUDOWRWKHVSUHDGRIULGHVKDULQJHOHFWULF
VFRRWHUVWKURXJKWKHLUKHDY\ILQDQFLDOEDFNLQJ
IURPLQYHVWRUV,Q%LUGUDLVHGPLOOLRQ
WREHFRPHDQDWLRQZLGHVHUYLFHZKLOH/LPH
UHFHLYHGPLOOLRQIURP$OSKDEHWDQG8EHU
)LJXUH7RIXUWKHUWKHLULQIOXHQFHWKHWZR
FRPSDQLHVH[SDQGHGJOREDOO\E\LQWURGXFLQJ
WKHLUVFRRWHUVLQVHYHUDO(XURSHDQFLWLHV'LFNH\
 
7KLVUDSLGJURZWKLQFDSLWDOLQYHVWPHQWDQG
RSHUDWLRQVPD\KDYHOHGWRDVHULHVRIPLVVWHSV
DQGFLWLHVKDYHWDNHQQRWLFH2QHSUREOHPWKDW
FRPSDQLHVIDFHLVILQGLQJDZRUNIRUFHWR
PDLQWDLQDQGFKDUJHWKHLUGHYLFHV:KHQ
FRPSDQLHVUHO\VROHO\RQFURZGVHUYLFHVWR
FKDUJHWKHVHGHYLFHVWKH\FDQQRWHQVXUHWKHLU
GHYLFHDUHEHLQJSURSHUO\PDLQWDLQHGDQGVDIHO\
FKDUJHG*RWWIULHG
3URSHU
PDLQWHQDQFHRI
VFRRWHUVKDVEHHQD
PDMRUURDGEORFNLQWKH
H[SDQVLRQSURFHVVDV
VRPHFRPSDQLHVIDLOHG
WRVFUHHQDQGWUDLQ
PDLQWHQDQFHZRUNHUV
HIIHFWLYHO\)RU
H[DPSOH%LUGPDNHV
SRWHQWLDOPHFKDQLFV
ZDWFKDIHZKRZ-WR
YLGHRVDQGDQVZHU
TXHVWLRQVDERXWWKHP
EHIRUHVHQGLQJWKHPD
NLWDQGDOORZLQJWKHP
WRZRUNRQVFRRWHUV
&DPSEHOO
&RPSDQLHVPXVWDOVR
QDYLJDWHWKHSOHWKRUDRIUHJXODWLRQVWKDWFLWLHVDUH
EHJLQQLQJWRSXWLQSODFHWREHWWHUPDQDJHWKH
JURZLQJULGHVKDUHIOHHWV 
 
dŚĞƌĞĂƐŽŶƐĨŽƌ
ƌŝĚĞƐŚĂƌŝŶŐŐƌŽǁƚŚ
ŵĂǇůŝĞŝŶŝƚƐŵĂŶǇ
ďĞŶĞĮƚƐ 
 
5LGHVKDULQJV\VWHPV
SURYLGHVHYHUDOEHQHILWV
IRUERWKULGHUVDQGFLWLHV
3URJUDPVDOORZXVHUVWR
SDUWLFLSDWHLQDTXLFN
FKHDSDQGFRQYHQLHQW
IRUPRIWUDQVSRUWDWLRQ
ZKLOHEHLQJ
HQYLURQPHQWDOO\IULHQGO\)RUFLWLHVUHGXFHG
FDUERQHPLVVLRQVDQGSRWHQWLDOWUDIILF
GHFRQJHVWLRQDUHDPRQJVWWKHELJJHVWEHQHILWV 
(OHFWULFVFRRWHUVDQGELNHVKDYHSRWHQWLDOWR
RIIHUDFKHDSHUPHDQVRIWUDYHORYHURWKHUPRGHV
RIWUDQVSRUWDWLRQ:KHQXVLQJSXEOLFWUDQVLW
FRPPXWHUVLQ'&FDQVSHQGWRSHUULGH
GHSHQGLQJRQWULSOHQJWK1DYLJDWLQJ
:DVKLQJWRQ'&ZLWK0HWUR-XO\
&RPSDUDWLYHO\HOHFWULFULGHVKDUHVFRRWHUVLQ'&
KDYHDQLQLWLDOXQORFNIHHDQGDQDGGLWLRQDO
IHHRIFHQWVSHUPLQXWHRIXVH,QVRPHFDVHV
WKLVIODWUDWHPDNHVVFRRWHUVWKHFKHDSHURSWLRQ
GXULQJUXVKKRXUIRUVKRUWGLVWDQFHV&DSLWDO
%LNHVKDUHRIIHUVPHPEHUVKLSVDWDQDQQXDO
SD\PHQWRIRUIRUWKLUW\GD\V5LGHUVFDQ
DOVREX\SDVVHVIRUXQOLPLWHGWULSVRIXQGHU
PLQXWHVIRUWKUHHGD\VRQHGD\RURQHWULSIRU
DQGUHVSHFWLYHO\ZLWKDVPDOO
DGGLWLRQDOIHHIRUWULSVRYHUWKLUW\PLQXWHV7DEOH
0RWLYDWH,QWHUQDWLRQDO,QFQG8VDJH
)HHV 
WĂŐĞϰ 
)LJXUH7RWDOIXQGLQJIRUIRXUSXEOLFULGHVKDULQJFRPSDQLHVDVRI 
7DEOH&DSLWDO%LNHVKDUHPHPEHUXVDJHVIHHV 
 (OHFWULFVFRRWHUDQGELNHULGHVKDUH
FRPSDQLHVODEHOWKHPVHOYHVDVDVROXWLRQWRWKH
³ODVWPLOH´SUREOHP/03VRPHFRPPXWHUVIDFH
ZKHQXVLQJSXEOLFWUDQVSRUWDWLRQ7KH/03LVWKH
GLVWDQFHIURPRQH¶VVWRSRQSXEOLFWUDQVSRUWDWLRQ
WRWKHLUGHVWLQDWLRQ5LGLQJDVFRRWHUZLWKDWRS
VSHHGRIILIWHHQPLOHVSHUKRXULVVLJQLILFDQWO\
IDVWHUWKDQWKHDYHUDJHZDONLQJVSHHGRI
PSK%RKDQQRQ=HQDWL 
:KLOHWRXWHGDVDSRVVLEOHZD\WRHDVH
DXWRPRWLYHWUDIILFFRQJHVWLRQWKLVLVRQO\WUXHLQ
FHUWDLQFDVHV)RUH[DPSOHDVWXG\
FRQGXFWHGLQ3LWWVEXUJKE\8QLYHUVLW\RI
3LWWVEXUJKDQG&DUQHJLH0HOORQVKRZHGD
GHFUHDVHLQSDUNLQJGHPDQGWKHPRQWKIROORZLQJ
ODXQFKRIDVHYHQ-VWDWLRQSURJUDP:KLOHWKH
SHUFHQWDJHZDVVPDOOWKHELNHVKDUHWULSVZHUH
FDOFXODWHGWRKDYHUHSODFHGFDUWULSVHDFKGD\
3HOHFKULQLV/L	4LDQ:KHQQRW
UHSODFLQJFDUWULSVELNHVKDUHV\VWHPVDOVRKDYH
SRWHQWLDOWRHDVHSXEOLFWUDQVLWFRQJHVWLRQDVZHOO
,QDVWXG\RI&DSLWDO%LNHVKDUH
PHPEHUVRIUHVSRQGHQWVUHYHDOHGWKDWWKH
SURJUDPOHGWKHPWRXVHWKH'&0HWUROHVV
0DUWLQ	6KDKHHQ 
(OHFWULFULGHVKDUH
VFRRWHUVDQGELF\FOHV
SURYLGHHQYLURQPHQWDOO\
IULHQGO\DOWHUQDWLYHVWR
DXWRPRELOHV)LVKPDQ
+DQG\YDQ:HH	
.URHVHQ7KH
OLWKLXPEDWWHULHVXVHGE\H-
ULGHVKDUHGHYLFHVHOLPLQDWH
KDUPIXOHPLVVLRQV
DOWKRXJKWKLVGHSHQGVRQ
KRZWKHHOHFWULFLW\XVHGWR
FKDUJHWKHPLVJHQHUDWHG
-L&KHUU\+DQ	-RUGDQ
2QHVWXG\IRXQGWKDWRYHUPLOHVWKH
&2HPLVVLRQVRIDFDUZHUHDOPRVWDKXQGUHG
WLPHVPRUHWKDQWKDWRIDQHOHFWULFELNH5RVH
$OVROLWKLXPEDWWHULHVDUHUHFKDUJHDEOH
UHGXFLQJZDVWHIURPXVHGEDWWHULHV:KHQWKH
EDWWHULHVQHHGWREHGLVFDUGHGLIGRQHFRUUHFWO\
WKH\FDXVHOLWWOHHQYLURQPHQWDOKDUP/LP 
 
,ŽǁƌŝĚĞƐŚĂƌŝŶŐĐŽŵƉĂŶŝĞƐŽƉĞƌĂƚĞ 
 
6RPHFRPSDQLHVVXFKDV&DSLWDO%LNHVKDUH
XVHGRFNLQJVWDWLRQVDFURVVWKHFLW\WRORFNXS
UHQWDEOHELNHV$IWHUSD\LQJWKURXJKDNLRVN
ORFDWHGDWDGRFNLQJVWDWLRQRUYLDPRELOH
DSSOLFDWLRQDFRQVXPHUUHFHLYHVDFRGHVRWKH\
FDQXQORFNWKHELNHIURPWKHGRFNLQJVWDWLRQ
)URPWKHUHWKHULGHUPD\ULGHWKHGHYLFHIUHHO\
DQGUHWXUQLWWRDQ\GRFNLQJVWDWLRQQHDUWKHLU
GHVWLQDWLRQ0RWLYDWH,QWHUQDWLRQDO,QFQG
+RZ0HWUR'&
V%LNHVKDUH6\VWHP:RUNƐ 
0RUHUHFHQWO\FRPSDQLHVVXFKDV%LUG
/LPH6NLS/\IWDQG-XPSKDYHXVHGGRFNOHVV
V\VWHPVIRUGHYLFHVLQPDMRUFLWLHVVXFKDV6DQ
)UDQFLVFR'&3RUWODQGDQG1HZ<RUN7KH
GRFNOHVVV\VWHPVDUHVLPLODUWRGRFNHGV\VWHPVLQ
VRPHZD\VDOWKRXJKXVHUVKDYHJUHDWHU
IOH[LELOLW\WRSLFNXSDQGGURSRIIGHYLFHV
DQ\ZKHUHZLWKRXWKDYLQJWRORFDWHDGRFNLQJ
VWDWLRQ8VHUVGRZQORDGDQDSSOLFDWLRQWKDWVKRZV
ZKHUHXQRFFXSLHGGHYLFHVKDYHEHHQOHIWE\
SUHYLRXVXVHUV8SRQGRZQORDGLQJWKHDSSXVHUV
DUHSURPSWHGWRFUHDWHDSURILOHDQGDWWDFKD
FUHGLWFDUG7KHDSSUHPLQGVULGHUVWRZHDUD
KHOPHWVWD\RIIVLGHZDONVULGHLQELF\FOHODQHV
REH\WUDIILFUXOHVDQGSDUNWKHYHKLFOHRXWRIWKH
ZD\RISHGHVWULDQVRQFXUEVZKHQILQLVKHG$IWHU
FRPSOHWLQJWKLVSURILOHWKHXVHUVHHVDPDS
GLVSOD\LQJORFDWLRQVRIHDFKDYDLODEOHYHKLFOH
FORVHE\2QFHXVHUVILQGDGHYLFHWKH\WDSWKHRQ
-VFUHHQ³VFDQ´EXWWRQWRVFDQWKH45FRGHRQD
YHKLFOH)LJXUH)LUVWWLPHULGHUVDUHVKRZQD
TXLFNWXWRULDORQKRZWRULGHWKHGHYLFHEHIRUHLW
IXOO\XQORFNV$OWKRXJKSULFHVFDQYDU\DFURVV
FRPSDQLHVXVHUVW\SLFDOO\SD\DGROODUXQORFNIHH
DQGDQDGGLWLRQDOILIWHHQFHQWVSHUPLQXWHRIXVH
DVPHQWLRQHGHDUOLHU:KLOHULGHVKDULQJLVJHDUHG
IRUULGHUVRYHUHLJKWHHQZLWKDYDOLGGULYHU¶V
OLFHQVHPRVWFRPSDQLHVRWKHUWKDQ/\IWDQG
%LUGGRQRWFKHFNIRUDYDOLGLGHQWLILFDWLRQFDUG
IRUULGHUVZKRVLJQXS 
WĂŐĞϱ 
)LJXUH6WHSVXVHGWRFKHFNRXWDQGXVHDULGHVKDULQJVFRRWHURUELNH 
 ZŝĚĞƐŚĂƌŝŶŐĚĞŵŽŐƌĂƉŚŝĐƐĂŶĚ
ƵƐĂŐĞƉĂƩĞƌŶƐ 
 
:LWKWKHXVHRIGDWDWUDFNLQJVRIWZDUHDQG
VXUYH\V%63VKDYHEHHQDEOHWRJDWKHU
LQIRUPDWLRQRQXVHUSUHIHUHQFHVDQGKDELWV
&DSLWDO%LNHVKDUHFRQGXFWHGDVXUYH\RIWKHLU
ULGHVKDUHPHPEHUVLQ:DVKLQJWRQ'&LQ
7KHVXUYH\IRXQGWKDWULGHUVZHUH\RXQJHUWKDQ
WKHDYHUDJHFRPPXWHUDQGPRUHOLNHO\WREHPDOH
)LJXUH%HVLGHVFROOHFWLQJGHPRJUDSKLFGDWD
RQXVHUV&DSLWDO%LNHVKDUH¶VVXUYH\
LGHQWLILHGFRPPRQWUHQGVLQXVHUPRWLYDWLRQVDQG
XVH³3ULPDU\PRWLYDWLRQV>IRUXVLQJ&DSLWDO
%LNHVKDUH@ZHUHJUHDWHUHDVHRIWUDYHOHQMR\PHQW
RIELNLQJDQGRQH-ZD\WUDYHOIOH[LELOLW\«DQG«
RIUHVSRQGHQWVVDLGWKHLUSULPDU\XVHZDV
FRPPXWLQJWRRUIURPZRUN´7KHVXUYH\DOVR
PHDVXUHGIUHTXHQF\RIXVH³$ERXWRI
UHVSRQGHQWVKDGPDGHIHZHUWKDQWKUHHELNHVKDUH
WULSVLQWKHPRQWKEHIRUHWKHVXUYH\
PDGHEHWZHHQWKUHHDQGILYHWULSVDQG
PDGHEHWZHHQVL[DQGWHQWULSV´/'$
&RQVXOWLQJ 
)LVKPDQFLWLQJDUHSRUWIURP
%XFNFRUUHODWHG&DSLWDO%LNHVKDUH
PHPEHUVKLSWRULGHVKDUHXVHLQ'&+H
VWDWHG³RIORQJ-WHUPPHPEHUV¶ODVWWULS
ZDVZRUNUHODWHGZKHUHDVWKLVGURSVWR
IRUVKRUW-WHUPXVHUV´)LVKPDQ
)LVKPDQDOVRSRVLWVWKDWJHQHUDOO\ZDUPHU
ZHDWKHUHQFRXUDJHVULGHVKDUHXVH)LJXUHVKRZV
WKHQXPEHURIWULSVSHUGD\SHUELNHLQWZHOYH
FLWLHVRYHUWKHFRXUVHRID\HDUJLYLQJLQVLJKWLQWR
WKHSRSXODULW\RIWKHVHSURJUDPV7KHSRSXODULW\
RIWKHVH%63FRPSDQLHVLVFRUUHODWHGZLWK
ZHDWKHU)RUH[DPSOH%RVWRQ1<&DQG
:DVKLQJWRQ'&KDYLQJLQFUHDVHGXVDJHZKHQ
WKHWHPSHUDWXUHLVZDUPHU)LVKPDQ 
)LJXUH&DSLWDO%LNHVKDUHXVHUVDJH$GDSWHG
IURP/'$&RQVXOWLQJ 
)LJXUH7ULSVSHUGD\SHUELF\FOHDFURVVGLIIHUHQWFLWLHVLQ$GDSWHGIURP
)LVKPDQ 
WĂŐĞϲ 
 $QRWKHUVWXG\FRQGXFWHGLQE\;LHDQG
:DQJRQ&DSLWDO%LNHVKLJKOLJKWVWKHUHODWLRQVKLS
EHWZHHQVHDVRQDQGXVDJHDVVKRZQLQ)LJXUH
IRUWKH'&DUHD7KHJUDSKVKRZVWKDWVXPPHU
KDVWKHKLJKHVWXVDJHZKLOHZLQWHUKDVWKHORZHVW
XVDJHZKLFKVXSSRUWV)LVKPDQ¶VGDWD;LH	
:DQJ 
 
ZŝƐŬƐĂƐƐŽĐŝĂƚĞĚǁŝƚŚƌŝĚĞƐŚĂƌŝŶŐ 
 
7KHULVHLQSRSXODULW\RIULGHVKDUHSURJUDPV
KDVOHGWRVHYHUDOSUREOHPVLQFOXGLQJDFFLGHQWV
EDWWHU\ILUHVDQGDEDQGRQPHQWLQFLWLHV7KHVH
ULVNVDIIHFWQRWRQO\WKHULGHUVWKHPVHOYHVEXWDOVR
SHGHVWULDQVDQGDXWRPRELOHGULYHUV7KHVH
SUREOHPVFDQHYHQOHDG
WRLQMXU\DQGRUGHDWK
$VWXG\RI
0RQWUHDOELNHVKDULQJ
KLJKOLJKWHGW\SHVRI
FUDVKHVULGHUVZHUH
LQYROYHGLQ)LJXUH
0F*HH/HUHU	
$VVRFLDWHV/DZ)LUP
0/$LQ6DQWD0RQLFD
DOVRREVHUYHGULGHVKDUH
SURJUDPVDQGFODVVLILHG
WKHPDV³DQDFFLGHQW
ZDLWLQJWR
KDSSHQ´0F*HHQG
0/$RXWOLQHGWKH
SRWHQWLDOKD]DUGVWKDW%LUGDQG/LPH
ULGHUV¶IDFHLQFOXGLQJODFNRI
VWDELOLW\DQGPDQHXYHUDELOLW\DURXQG
SRWHQWLDOGDQJHUVVXFKDVSRWKROHV
DQGSHGHVWULDQV7KH\KLJKOLJKWHG
WKHULVNRIDXWRPRELOHDFFLGHQWV
VLQFHHOHFWULFVFRRWHUVDUHVPDOODQG
IDVWPDNLQJLWHDV\IRUGULYHUVWRQRW
VHHWKHP 
7RPLQLPL]HWKHFKDQFHVRI
KHDGLQMXULHVULGHUVDUHDGYLVHGWR
ZHDUDKHOPHW+RZHYHUPDQ\
ULGHUVGRQRWDQG'&ODZGRHVQRW
UHTXLUHULGHUVRYHUWRGRVR
0HWURSROLWDQ3ROLFH'HSDUWPHQW
QG3UHYLRXVO\GLVFXVVHGULVNVDUH
FRPSRXQGHGE\QRWZHDULQJD
KHOPHWDQGVHULRXVLQMXU\FDQUHVXOW
0F*HHQG7KLVLVVKRZQE\WKH
UHFHQWGHDWKRID-\HDU-ROGPDOH
)LJXUH7ULSUDWHVE\VHDVRQIRU'&&DSLWDO%LNHVKDUH$GDSWHGIURP
;LH	:DQJ 
)LJXUH3HUFHQWDJHRIELF\FOHDFFLGHQWVLQYROYLQJDULGHVKDULQJXVHU
$GDSWHGIURP)LVKPDQ 
WĂŐĞϳ 
 ZKRZDVKLWDQGNLOOHGZKLOHULGLQJDQHOHFWULF
VFRRWHULQ'XSRQW&LUFOH:DVKLQJWRQ'&
0RRUH)LJXUHGLVSOD\VGDWDIURPD
VWXG\VKRZLQJWKDWDIWHUWKH
LPSOHPHQWDWLRQRIULGHVKDUHSURJUDPV1RUWK
$PHULFDQFLWLHVKDGDQLQFUHDVHRIURXJKO\LQ
ELF\FOH-UHODWHGKHDGLQMXULHV7KHULVHLQKHDG
LQMXULHVZDVDWWULEXWHGWRWKHODFNRIKHOPHWV
EHLQJZRUQE\ULGHVKDUHXVHUV*UDYHV3OHVV
0RRUH1DWKHQV+XQWH	5LYHUD,Q
DGGLWLRQLQDQRWKHUREVHUYDWLRQDOVWXG\86
ELNHVKDUHULGHUVZHUHIRXUWLPHVOHVVOLNHO\WR
ZHDUDKHOPHWWKDQSULYDWHELNHULGHUVLQWKHVDPH
FLWLHV)LVFKHU6DQFKH]3LWWPDQ0LO]PDQ9RO]
+XDQJ 
+RZHYHU*UDYHVRQO\KLJKOLJKWHGWKH
LQFUHDVHLQSHUFHQWDJHRIELF\FOHUHODWHGKHDG
LQMXULHVIROORZLQJ%63VLPSOHPHQWDWLRQ+H
LJQRUHGWKHRYHUDOOLQMXU\WRWDOZKLFKGHFUHDVHG
E\LQ%63FLWLHVDQGRQO\
LQWKHFRQWUROFLWLHV)LVKPDQ
6DORPRQ.LPEURXJK	%HUVKWH\Q
$GGLWLRQDOO\QRQ-KHDGLQMXULHV
GHFUHDVHGE\FRPSDUHGWRD
LQFUHDVHLQWKHFRQWUROFLWLHV
OHDGLQJWRDGGLWLRQDOFULWLFLVPRIKLV
VWXG\6DORPRQ.LPEURXJK	
%HUVKWH\Q7KLVLVVKRZQLQ
)LJXUHZKLFKVKRZVDOOLQMXULHVLQ
FLWLHVEHIRUHDQGDIWHU%63
LPSOHPHQWDWLRQ 
'HVSLWHFRPSDQLHVDGYLVLQJXVHUV
WRZHDUKHOPHWVDQGDELGHE\ORFDOWUDIILF
ODZVPDQ\GRQRWDGHTXDWHO\HQIRUFH
WKLV%LUGRIIHUVIUHHKHOPHWVLIWKH
FRQVXPHUSD\VIRUVKLSSLQJEXWGRHVQRWUHTXLUH
KHOPHWSXUFKDVHEHIRUHULGLQJ'HVSLWHWKHVH
SURPRWLRQDOWRROVULGLQJZLWKRXWDKHOPHW
UHPDLQVDFRPPRQ
SUDFWLFH+RZHYHUVRPH
VWXGLHVVKRZWKDWORQJ-WHUP
XVHUVDUHPRUHOLNHO\WR
ZHDUKHOPHWV%XFN
FRQGXFWHGDVWXG\VKRZLQJ
³RIVKRUW-WHUP
VXEVFULEHUVGLGQRWZHDUD
KHOPHWFRPSDUHGWR
IRUORQJ-WHUP
VXEVFULEHUV´)LVKPDQ
S 
$QRWKHULVVXHWKDW
H[DFHUEDWHVWKHULVNVRI
ULGHVKDULQJLVWKHODFNRI
GHVLJQDWHGULGLQJDQG
SDUNLQJDUHDV:LWKPDQ\
ULGHUVXVLQJVLGHZDONV
DQGVWUHHWVDVULGLQJ
URXWHVSHGHVWULDQVDUHDW
ULVNIRULQMXU\'HVSLWHULGHVKDUHFRPSDQLHV
LQIRUPLQJWKHLUULGHUVRISURSHUKDQGOLQJDQG
XVHSUDFWLFHVPDQ\FRPSODLQWKDWXVHUV
EODWDQWO\GLVREH\WKHUXOHV6RPH6DQ)UDQFLVFR
ULGHVKDUHXVHUVKDYHULGGHQRQUHVWULFWHG
VLGHZDONVDQGLPSURSHUO\DEDQGRQHGVFRRWHUV
RQVLGHZDONVSRVLQJDZDONLQJKD]DUGWR
SHGHVWULDQV3DFKHFR,VVXHVRIWKLVNLQG
SURPSWHG6DQ)UDQFLVFRFLW\DWWRUQH\'HQQLV
+HUUHUDWRLQYHVWLJDWHSRWHQWLDOOHJDODFWLRQVWR
SURWHFWVLGHZDONSHGHVWULDQV3DFKHFR 
$OVREDWWHULHVLQH-ELNHVDQGVFRRWHUVSRVH
WKHLURZQULVNV(OHFWULFELF\FOHVDQGVFRRWHUV
UHO\RQOLWKLXPLRQEDWWHULHVDVDSRZHUVRXUFH
7KLVWHFKQRORJ\KDVZLGHDSSOLFDWLRQVGXHWRLWV
KLJK-HQHUJ\FDSDFLW\DQGLQLWVIDVWDQGORQJ-
ODVWLQJFKDUJLQJFDSDELOLWLHV/DUVVRQ$QGHUVVRQ
	0HOODQGHU+RZHYHUGXHWRWKHYRODWLOH
QDWXUHRIWKHOLWKLXPHOHFWURO\WHWKHEDWWHU\PD\
JRLQWRWKHUPDOUXQDZD\DSURFHVVLQZKLFKUDSLG
WHPSHUDWXUHFKDQJHDOWHUVWKHFRQGLWLRQVVRD
IXUWKHULQFUHDVHLQWHPSHUDWXUHRFFXUVRIWHQ
OHDGLQJWRDQH[SORVLRQRIWKHEDWWHU\ 
WĂŐĞϴ 
)LJXUH3URSRUWLRQRIKHDGLQMXULHVUHODWHGWRELF\FOHDFFLGHQWVLQ
1RUWK$PHULFD$GDSWHGIURP*UDYHV3OHVV0RRUH1DWKHQV
+XQWH	5LYDUD 
)LJXUH,QMXU\WRWDORI3%63FLWLHV$GDSWHGIURP
)LVKPDQ 
 $UHSRUWSXEOLVKHGE\7KH(OHFWURFKHPLFDO
6RFLHW\GHWDLOVWKHGDQJHUIURPWKHUDSLGLQFUHDVH
RIWKHOLWKLXPWHPSHUDWXUHZLWKRXWSURSHU
GLVWULEXWLRQRIWKHKHDWWKURXJKRXWWKHEDWWHU\
:KHQWKHWHPSHUDWXUHRIWKHEDWWHU\UHDFKHV
DERYH)WKHOLWKLXPLJQLWHV7KLV
WHPSHUDWXUHFDQHDVLO\EHDFKLHYHGVLQFHUHFRUGHG
WKHUPDOUXQDZD\VKDYHUHDFKHGDVKLJKDV
)%DQGKDXHU)LJXUHVKRZVDEDWWHU\
FHOOLQWKHUPDOUXQDZD\DQGH[SORGLQJLQD
FRQWUROOHGWHVWLQJHQYLURQPHQW 
5HSRUWVRIUHQWDOVFRRWHUVFDWFKLQJILUHKDYH
EHJXQWRDSSHDULQWKHQHZVDFURVVWKHJOREH,Q
6W3DXO0LQQHVRWDDZRPDQKDGDVHFRQGDU\
MRERIFKDUJLQJ/LPHVFRRWHUVDQGKHUJDUDJH
FDXJKWILUHZKHQDOOHLJKWRIWKHVFRRWHUV¶
EDWWHULHVLJQLWHGUHVXOWLQJLQRYHULQ
GDPDJHV7KHIODVKSRLQWZDVGHHPHGWREHWKH
JDUDJH¶VSRRUHOHFWULFDOV\VWHP7KHFRPSDQ\
/LPHSD\VSHRSOHWRFKDUJHWKHLUVFRRWHUV
RYHUQLJKWZLWKRXWYHULI\LQJRUVHWWLQJVWDQGDUGV
IRUWKHLUFKDUJLQJ*RWWIULHG%HFDXVHRI
WKHODFNRIVDIHW\VWDQGDUGVIRUSHRSOHFKDUJLQJ
WKHEDWWHULHVWKHSUDFWLFHRIKLULQJSHRSOHWR
FKDUJHWKHVFRRWHUVLQWKHLURZQKRPHKDVEHHQ
FDOOHGLQWRTXHVWLRQ$OVRLQ6LQJDSRUHDILUH
EURNHRXWDIWHUDPDQUHPRYHGDQHOHFWULFVFRRWHU
SOXJIURPWKHFKDUJLQJVRFNHW7KHFDXVHRIWKH
ILUHUHPDLQVXQGHULQYHVWLJDWLRQEXWWKH
6LQJDSRUH&LYLO'HIHQVH)RUFH6&')FDXWLRQHG
SHRSOHDERXWRYHUFKDUJLQJWKHEDWWHULHVDVLWFDQ
FDXVHVWUXFWXUDOIDLOXUH/RL 
%DWWHU\LJQLWLRQLVDQLVVXHDOVRIRUHOHFWULF
ELF\FOHV)RUH[DPSOHLQWKH1HWKHUODQGVWKH
ZDUHKRXVHRIDQHOHFWULFELF\FOHFRPSDQ\FDOOHG
6WHOODFRQWDLQHGOLWKLXPEDWWHULHVWKDWEXUVW
LQWRIODPHV$URXQGSHRSOHOLYLQJQHDUE\KDG
WREHHYDFXDWHGGXHWRWR[LFVPRNHHPLWWHGIURP
WKHEXUQLQJEDWWHULHV6FKDLN$ILUHVDIHW\
HQJLQHHUDQGEDWWHU\VDIHW\H[SHUW5RE
2YHUGLMNLQNVWDWHGWKDWOLWKLXPLRQEDWWHULHVDUH
³UDWKHUXQUHOLDEOHUDWKHUH[SORVLYH´2RUWZLMQ
+HDGYLVHGSHRSOHLQWKHHOHFWULFELF\FOH
EXVLQHVVWRXVHVXLWDEOHEDWWHU\VWRUDJHFRQWDLQHUV
ZLWKDXWRPDWLFH[WLQJXLVKLQJV\VWHPV:KLOHWKH
SXEOLFFDQWDNHSUHFDXWLRQDU\PHDVXUHVVXFKDV
NHHSLQJEDWWHULHVLQGU\VDIHFRQGLWLRQVDQGQRW
RYHUFKDUJLQJWKHP2YHUGLMNLQNEHOLHYHVWKH
SXEOLFQHHGVEHWWHUVDIHUEDWWHULHV2RUWZLMQ
 
 
ZŝĚĞƐŚĂƌŝŶŐƐĂĨĞƚǇƌĞŐƵůĂƟŽŶƐĂŶĚ
ƉŽůŝĐŝĞƐ 
 
:LWKWKHLQWURGXFWLRQRIULGHVKDULQJ
FRPSDQLHVDQGGHYLFHVPDQ\FLWLHVDQG
FRXQWULHVKDYHLPSOHPHQWHGSROLFLHVDQGODZV
DLPHGWRLPSURYHWKHVDIHW\RI%63XVHUV
SHGHVWULDQVDQGPRWRULVWV7KHVHLQFOXGH
VHWWLQJDJHUHTXLUHPHQWVUHTXLULQJOLFHQVLQJRI
FRPSDQLHVOLPLWLQJWKHQXPEHURIGHYLFHVSHU
OLFHQVHHVWDEOLVKLQJZKHUHXVHUVDUHSHUPLWWHG
WRULGHDQGUHJXODWLQJVWDQGDUGIHDWXUHVVXFKDV
VWHHULQJOLJKWVDQGFDSSLQJWRSVSHHG:H
FRQWUDVWDQGKLJKOLJKWVRPHRIWKHVHPHDVXUHV
E\GLVFXVVLQJVHYHUDOH[DPSOHVEHORZ 
 
tĂƐŚŝŶŐƚŽŶ 
 
:DVKLQJWRQ'&VWDQGVDVDQH[DPSOHRID
FLW\QHJRWLDWLQJZLWKGRFNOHVVULGHVKDUH
FRPSDQLHVWRHVWDEOLVKUHJXODWLRQVDQGHQVXUH
SXEOLFVDIHW\:DVKLQJWRQ¶VSLORWSURJUDPIRU)LJXUH/LWKLXPEDWWHU\FHOOEHIRUHLPDJHDQGDIWHULPDJHH[SORVLRQIURPWKHUPDOUXQDZD\$GDSWHGIURP)LQHJDQ 
WĂŐĞϵ 
 GRFNOHVVELNHVDQGVFRRWHUVEHJDQLQ6HSWHPEHU
3DVFDOH 7KURXJKWKLVSURJUDP
GRFNOHVVULGHVKDUHFRPSDQLHVVXFKDV/\IW%LUG
/LPH6NLSDQG-XPSZHUHDOORZHGWRRSHUDWH
ZLWKLQWKHFLW\XQGHUDSHUPLWDVORQJDVWKH\
FRYHUHGDOOIHHVDQGSURYLGHGWKH'LVWULFW
'HSDUWPHQWRI7UDQVSRUWDWLRQ''27ZLWK
DFFHVVWRXVDJHPDLQWHQDQFHDQGULGHUVXUYH\
GDWD7KHFLW\GHVLUHGWRXVHWKLVGDWDWRGHYHORSD
SODQIRUSURJUDPH[SDQVLRQZKLOHHQVXULQJWKH
VDIHW\RIULGHUVSHGHVWULDQVDQGPRWRULVWVDQG
PLQLPL]LQJRWKHUSRWHQWLDODGYHUVHLPSDFWVRQWKH
FLW\6PLWK'XULQJWKHSLORWWKH''27
OLPLWHGWKHQXPEHURIULGHVKDULQJELF\FOHVDQG
VFRRWHUVWRSHUOLFHQVHGFRPSDQ\'HVSLWHWKH
FDSWKH''27UHSRUWHGWKDWXVHUVWRRN
ELF\FOHDQGVFRRWHUWULSVEHWZHHQ6HSWHPEHU
DQG-XQH/D]R7KH''27
FDWHJRUL]HGWKHVHGHYLFHVDVSHUVRQDOPRELOLW\
GHYLFHVRU30'V7KH''27FUHDWHGDQG
SXEOLVKHG30'UHJXODWLRQVLQVWDWLQJWKDW
WKHVHGHYLFHVFDQEHGULYHQZLWKRXWEHLQJ
UHJLVWHUHGDVPRWRUYHKLFOHV7KHVHGHYLFHV
KRZHYHUFDQQRWEHGULYHQE\ULGHUVXQGHUWKHDJH
RI7KHVSHHGOLPLWZDVOLVWHGDWPSKIRU
VFRRWHUVDQGQRUPDOWUDIILFVSHHGODZVIRUELNHV
7KH\DOVRUHTXLUHRQO\RQHULGHUSHUVFRRWHURU
ELNH7KH''27VWDWHVWKDW30'VDUHQRW
DOORZHGRQWKHVLGHZDONVLQWKH&HQWUDO%XVLQHVV
'LVWULFWEXWWKH\DUHDOORZHGRQWKHVLGHZDONVLQ
WKHUHVWRIWKH'&DUHD0RQWJRPHU\ 
2Q2FWREHUWKWKH''27FDPHRXWZLWKD
SURSRVDOIRUQHZUXOHVZKLFKZRXOGJRLQHIIHFW
DVRI-DQXDU\VW7KHVHQHZUXOHVDUH
GLVFXVVHGLQWKHUHVXOWV$GGLWLRQDOO\WKH''27
LPSRVHGDWD[RQWKHVHFRPSDQLHVGXULQJWKH
SLORWDQGWKHEXGJHWLQGLFDWHGWKDWWD[HVRQ
ULGHVKDULQJZLOOLQFUHDVHIURPWR
6LGGLTXL7KHVHFKDQJHVLQSROLF\KDYH
VSDUNHGFRQIOLFWEHWZHHQFLW\RIILFLDOVDQG
ULGHVKDUHFRPSDQLHV0RVWQRWDEO\WZR
FRPSDQLHV2IRDQG0RELNHUHPRYHGWKHLU
SURGXFWVIURP'&GXHWRWKHUHJXODWRU\PHDVXUHV
FRQIOLFWLQJZLWKWKHLUEXVLQHVVPRGHO/D]R
5\DQ 
 
^ĂŶ&ƌĂŶĐŝƐĐŽ 
 
6DQ)UDQFLVFRKDVKDGDPRUHFRPEDWLYH
SDVWZLWKHOHFWULFVFRRWHUDQGELF\FOHULGHVKDUH
FRPSDQLHVWKDQ:DVKLQJWRQ'&5LGHVKDUH
FRPSDQLHVZHUHTXLFNWRDSSHDUDFURVV6DQ
)UDQFLVFRDVVWDUWXSFDPSDLJQV7RDYRLGWKH
FOXWWHURIGRFNOHVVGHYLFHVVKRZQLQ)LJXUH
WKH6DQ)UDQFLVFR0XQLFLSDO7UDQVSRUWDWLRQ
$JHQF\6)07$FRQWLQXHVWRWU\WRFUDIWDQ
HIIHFWLYHPHDVXUHWRUHJXODWHGRFNOHVVHOHFWULF
GHYLFHVWRJHWDKHDGRIWKHH[SDQVLRQRI
FRPSDQLHV%LUGDQG/LPHKDYHSOHGJHGWR
FROOHFWWKHLUGHYLFHVIRUFKDUJLQJHDFKQLJKW
DOWKRXJKWKLVGRHVQRWSUHYHQWFOXWWHULQJ
VLGHZDONVDQGRWKHUDUHDVE\GD\DQGVKDUH
GDWDFROOHFWHGZLWKRUJDQL]DWLRQVOLNHWKH
6)07$IRUWUDQVSDUHQF\(OHFWULFULGHVKDULQJ
LQ6DQ)UDQFLVFRLVLQFUHDVLQJO\SRSXODUDQGKDV
JDUQHUHGERWKSRVLWLYHDQGQHJDWLYHSUHVV
DWWHQWLRQIRUWKHFLW\DQGWKHFRPSDQLHV
WĂŐĞϭϬ 
)LJXUH$EDQGRQHG%LUGVFRRWHUVLQ6DQ)UDQFLVFRFUHDWHXQQHFHVVDU\ULVNWRSHGHVWULDQVEL
F\FOLVWV$GDSWHGIURP.3,; 
 )LW]JHUDOGD 
7KHJURZLQJSRSXODULW\DQGPLVXVHRI
HOHFWULFVFRRWHUVSXVKHG6DQ)UDQFLVFRWRWDNH
OHJDODFWLRQDJDLQVWULGHVKDUHFRPSDQLHV7\OHU
,QODWH0D\RI6DQ)UDQFLVFRLVVXHG
DODZWHPSRUDULO\EDQQLQJDOOULGHVKDUHVFRRWHUV
XQWLOUHJXODWLRQVDQGDSHUPLWSURJUDPZHUH
HVWDEOLVKHG6DQ)UDQFLVFRUHTXLUHGWKDW%LUG
/LPHDQG6SLQUHPRYHWKHLUVFRRWHUVIURPWKH
FLW\RQ-XQHDQGDSSO\IRUSHUPLWVWR
SDUWLFLSDWHLQD-PRQWKSLORWSURJUDP7\OHU
)LW]JHUDOGE7KH6)07$DSSURYHG
RQO\WZRVFRRWHUSHUPLWV%ULQNORZ
%ULQNORZDOVRUHSRUWHGWKDWHDFKFRPSDQ\FDQ
KDYHXSWRVFRRWHUVRQWKHVWUHHWVDWRQHWLPH
GXULQJWKHILUVWVL[PRQWKVRIWKHSLORWEXWFRXOG
GRXEOHWKDWLQWKHILQDOKDOI\HDURIWKHWULDO7KH
SHQDOW\IRUQRQFRPSOLDQFHZDVWKHLPSRXQGLQJ
DOOVFRRWHUVOHIWRQVLGHZDONVDQGDILQHWR
ULGHUVDEDQGRQLQJVFRRWHUV)LW]JHUDOGE 
 
DĂƐƐĂĐŚƵƐĞƩƐ 
 
+XEZD\ZDVWKHILUVWELNHVKDULQJSURJUDPLQ
0DVVDFKXVHWWV7KHSURJUDPLVRZQHGE\WKH
FLWLHV%RVWRQ6RPHUYLOOH%URRNOLQHDQG
&DPEULGJHDQGZDVHVWDEOLVKHGLQ7KH
SURJUDPZDVKXJHO\VXFFHVVIXOZLWKWKH
FRPSDQ\ORJJLQJLWVILYHPLOOLRQWKULGHLQWKHIDOO
RI,QVSULQJRI+XEZD\EHFDPH
VSRQVRUHGE\%OXH&URVV%OXH6KLHOGRI
0DVVDFKXVHWWVDQGFKDQJHGLWVQDPHWR%OXH
%LNHV0RWLYDWH,QWHUQDWLRQDOQG$ERXW 
:LWKWKHVXFFHVVRIWKH%OXH%LNHV%LUG
LQWURGXFHGWKHLUGRFNOHVVHOHFWULFVFRRWHUIOHHWWR
&DPEULGJHDQG6RPHUYLOOHLQ,Q-XO\
WKH0DVVDFKXVHWWV'HSDUWPHQWRI7UDQVSRUWDWLRQ
0'27LVVXHGDFRPSUHKHQVLYHUHYLHZWKDW
:%85VDLGZRXOG³GHWHUPLQHZKHWKHU%LUG
V
VFRRWHUVYLRODWHDVWDWHODZUHTXLULQJPRWRUL]HG
VFRRWHUVWREHRXWILWWHGZLWKEUDNHOLJKWVDQGWXUQ
VLJQDOV´%RUFKHUVD$VDUHVXOW
&DPEULGJHDQG6RPHUYLOOHDVNHG%LUGWR
WHPSRUDULO\KROGRIIRQVHUYLFHVDQGDVRIWKLV
ZULWLQJWKLVLVVXHKDVQRWEHHQUHVROYHG
%RUFKHUVE 
 
ŚŝŶĂ 
 
$VRI&KLQDZDVWKHZRUOG¶VODUJHVW
PDUNHWIRUVKDUHGELF\FOHSURJUDPVZLWKPRUH
ELF\FOHVDQGGRFNLQJVWDWLRQVWKDQWKHUHVWRIWKH
ZRUOGFRPELQHG7KH&KLQHVHJRYHUQPHQW
VXEVLGL]HGWKHGHYHORSPHQWRISXEOLFELNHVKDUH
V\VWHPVWRHQFRXUDJHWKHSRSXODWLRQWRVZLWFKWR
DQRQ-PRWRUL]HGWUDQVSRUWDWLRQ/RKU\	<LX
'HVSLWHWKHLQLWLDOVXFFHVVRIWKHVH
SURJUDPVWKHUDSLGJURZWKRIWKHPDUNHW
H[FHHGHGWKHGHPDQGIRUULGHVKDUHELF\FOHV$Q
LQWHUQHWUHVHDUFKDQDO\VWIRU,'&&KLQDSUHGLFWV
OHVVWKDQWHQRIVL[W\ULGHVKDULQJVWDUWXSVZLOO
VXUYLYHLQWR6RPHDQDO\VWVKDYHH[SUHVVHG
FRQFHUQVWKDWWKHUHDUHWRRPDQ\ELF\FOHVRQWKH
VWUHHWVDQGWRROLWWOHGHPDQG6RPHFRPSDQLHV
KDYHHYHQGHFODUHGEDQNUXSWFLHV:KHQ
FRPSDQLHVJRXQGHUWKHELF\FOHVJRWRELF\FOH
JUDYH\DUGVVXFKDVWKDWLQ;LDPHQ+DDV
,QRUGHUWRVXUYLYHVRPHFRPSDQLHVKDYH
PHUJHG7ZRRIWKHELJJHVWFRPSDQLHV2IRDQG
0RELNHDUHYDOXHGDWRYHUDELOOLRQGROODUVHDFK
DQGKDYHVLJQLILFDQWIXQGLQJIURPWKHWHFKJLDQWV
$OLEDEDDQG7HQFHQW2IRDQG0RELNHFRQWURO
RYHURIWKH&KLQHVHPDUNHW7RK
7KHODUJHQXPEHURIELNHVOHGWRSLOHVRI
XQGHUXVHGELF\FOHVWKDWOLWWHUHGVLGHZDONVDQG
EORFNHGSHGHVWULDQWUDIILFLQVRPHFLWLHVZKLFK
IRUFHGWKHJRYHUQPHQWWREHJLQWROLPLWWKH
QXPEHURIELF\FOHV7RK 
 
ZŝĚĞƐŚĂƌŝŶŐ^ƵŵŵĂƌǇ 
 
,QVXPPDU\HOHFWULFULGHVKDULQJVHUYLFHV
KDYHKDGDODUJHLPSDFWDFURVVPDMRUFLWLHV
%HQHILWVLQFOXGHFRQYHQLHQFHHFR-IULHQGOLQHVV
DQGFRVWHIILFLHQF\EXWWKHVHGHYLFHVDOVRSRVH
ULVNVWRWKHSXEOLF¶VVDIHW\HVSHFLDOO\ZKHQ
FRPSDQLHVLPSOHPHQWSURJUDPVZLWKRXW
FRQIHUULQJZLWKFLWLHV8QGHUVWDQGLQJZKDW
ULGHVKDULQJLVKRZWKHLQGXVWU\KDVHYROYHGRYHU
WLPHDQGKRZFLWLHVUHDFWWRLPSOHPHQWDWLRQRI
WKHVHVHUYLFHVLVHVVHQWLDOWRPLQLPL]HWKHQHZ
ULVNVRIWKHVHHOHFWULFULGHVKDULQJGHYLFHV7R
PHHWRXUJRDORIDQDO\]LQJWKHLPSDFWVRI
ULGHVKDULQJHOHFWULFELF\FOHVDQGHOHFWULFVFRRWHUV
ZHFROOHFWHGREVHUYDWLRQDOGDWDLQWHUYLHZHG
RIILFLDOVDQGVXUYH\HGWKHSXEOLFLQ:DVKLQJWRQ
'&ZKLFKZHH[SODLQLQWKHQH[WVHFWLRQ 
 
 
WĂŐĞϭϭ 
 
5LGHVKDULQJEHQHILWVLQFOXGH
FRQYHQLHQFHHFR-IULHQGOLQHVV
DQGFRVWHIILFLHQF\EXWWKHVH
GHYLFHVDOVRSRVHULVNVWRWKH
SXEOLF¶VVDIHW\ 
 DĞƚŚŽĚƐĂŶĚZĞƐƵůƚƐ 
 
7KHRYHUDOOJRDORIWKLVSURMHFWZDVWR
DQDO\]HLPSDFWVRIHOHFWULFELF\FOHVDQGHOHFWULF
VFRRWHUVLQULGHVKDULQJSURJUDPV:H
DFFRPSOLVKHGWKLVJRDOWKURXJKDUDQJHRI
PHWKRGVUHYLHZLQJH[LVWLQJGDWDDQGOLWHUDWXUHRQ
ULGHVKDULQJSURJUDPVREVHUYLQJULGHUVDQGWKH
FRQGLWLRQRIULGHVKDUHVFRRWHUVLQWKH'&DUHD
PDSSLQJYHKLFOHORFDWLRQVLQWHUYLHZLQJULGHVKDUH
FRPSDQLHVDQGRIILFLDOVVXUYH\LQJULGHUVDQGQRQ
-ULGHUVDERXWWKHLUH[SHULHQFHVZLWKWKHVHGHYLFHV
DQGDQDO\]LQJFRPSDQ\DSSOLFDWLRQV)LJXUH
RXWOLQHVRXUIRXUSURMHFWREMHFWLYHVDQGWKH
PHWKRGVZHXVHGIRUHDFK 
 
KďũĞĐƟǀĞϭ͗ƐƐĞƐƐƌŝƐŬƐĂŶĚƐŽĐŝĂů
ŝŵƉĂĐƚƐ 
 
2XUILUVWREMHFWLYHZDVWRDVVHVVWKHUDQJH
RIULVNVDQGVRFLDOLPSDFWVDVVRFLDWHGZLWK
HOHFWULFELF\FOHVDQGVFRRWHUVXVHGLQ
ULGHVKDULQJSURJUDPV:HGLGVRE\UHYLHZLQJ
WKHOLWHUDWXUHRQWKHVHSURJUDPVPRVWRIZKLFK
ZHGLVFXVVHGLQWKHSUHYLRXVVHFWLRQ:H
UHYLHZHGSXEOLVKHGUHSRUWVRQWKHQXPEHUDQG
W\SHVRIDFFLGHQWVLQMXULHVIDWDOLWLHVDQGRQ
RWKHULPSDFWVDVVRFLDWHGZLWKULGHVKDUH
SURJUDPV,QDGGLWLRQZHFROOHFWHGSURPLQHQW
QHZVVWRULHVDERXWWKHVHLVVXHV:HLQWHQGHGWR
GUDZRQWKH&36&¶V1DWLRQDO(OHFWURQLF,QMXU\
6XUYHLOODQFH6\VWHP1(,66GDWDEDVHZKLFK
FROOHFWVKRVSLWDOGDWDRQ86FRQVXPHUSURGXFW-
UHODWHGLQMXULHV$OWKRXJKWKH1(,66GDWDKDG
GHWDLOVRQPRUHWKDQELF\FOHDQGVFRRWHU
DFFLGHQWVLQWKHSDVW\HDUVDFURVVWKH8QLWHG
6WDWHVRQO\QLQHFDVHVLGHQWLILHGWKHGHYLFHDVD
ULGHVKDUHGHYLFH:HDVVXPHGWKDWDQXPEHURI
WKHRWKHUUHSRUWHGDFFLGHQWVHQWDLOHGULGHVKDUH
GHYLFHVEXWVLQFHULGHVKDULQJZDVQRWUHFRUGHG
V\VWHPDWLFDOO\ZHGLGQRWIXUWKHUDQDO\]HWKH
GDWD 
8VLQJULGHVKDUHDSSVWRORFDWHSDUNHG
VFRRWHUVLQ:DVKLQJWRQ'&ZHDOVRFRQGXFWHG
REVHUYDWLRQVRIWKHGHYLFHVWRGRFXPHQWREYLRXV
PDLQWHQDQFHSUREOHPV)RUDWDEOHRIWKHWRWDO
PDLQWHQDQFHREVHUYDWLRQVVHH6XSSOHPHQWDO
0DWHULDOV3DUW&6SHFLILFDOO\ZHQRWHG
SUREOHPVWKDWPLJKWSRVHVDIHW\ULVNVLQFOXGLQJ
EHOOPDOIXQFWLRQGDPDJHGRUPLVVLQJFKDUJLQJ
SRUWFRYHUVEURNHQKDQGOHVEURNHQOLJKWVDQG
ORRVHWKURWWOHWULJJHUV$GGLWLRQDOO\ZHUHFRUGHG
EUDNHIXQFWLRQE\SHUIRUPLQJDORZVSHHGWHVW
SXVKLQJHDFKSDUNHGVFRRWHUDQGHQJDJLQJWKH
EUDNHWRWHVWWHQVLRQOHYHOV:HVHSDUDWHGEUDNH
OLQHWHQVLRQLQWRWKUHHFDWHJRULHVKLJKPHGLXP
DQGORZ 
2QFHILQLVKHGZLWKRXUPDLQWHQDQFH
REVHUYDWLRQVZHIXUWKHUWHVWHGWKUHHVFRRWHUVRQH
ZHFODVVLILHGDVKDYLQJORZEUDNHOLQHWHQVLRQ
RQHZLWKPHGLXPWHQVLRQDQGRQHZLWKKLJK
WHQVLRQ:HURGHHDFKVFRRWHULQDGHVLJQDWHG
DUHDUHDFKLQJPSKDQGDSSOLHGWKHEUDNHVZKHQ
WKHIURQWZKHHOUHDFKHGDGHVLJQDWHGOLQH:H
PHDVXUHGWKHQXPEHURIIHHWZHWUDYHOHGIURP
WKDWSRLQWWRZKHUHWKHVFRRWHUFDPHWRD
FRPSOHWHVWRS:HWRRNWKHDYHUDJHIURPWKUHH
WULDOVIRUDOOWKUHHVFRRWHUV:KHQJRLQJPSK
WĂŐĞϭϮ 
 )LJXUH3URMHFWPHWKRGVDQGREMHFWLYHV 
 ZHFODVVLILHGKLJKWHQVLRQEUDNHVDVKDYLQJD
VWRSSLQJGLVWDQFHOHVVWKDQIWPHGLXPEUDNHV
KDYLQJDVOLJKWO\ORQJHUVWRSSLQJGLVWDQFHRI
IWZKLOHORZEUDNHVVWRSSHGWKHYHKLFOHRYHUIW
RUPRUH 
)LJXUHVKRZVVXEVWDQWLDOYDULDWLRQLQ
REVHUYHGEUDNHFRQGLWLRQVDFURVVDQGHYHQZLWKLQ
FRPSDQLHV:HIRXQGWKDW/\IWVFRRWHUVKDG
KLJKHUEUDNHWHQVLRQWKDQPRVWRWKHUVZLWKRI
WKHZHWHVWHGKDYLQJKLJKEUDNHWHQVLRQ+LJK
EUDNHWHQVLRQPHDQVVKRUWHUVWRSSLQJGLVWDQFHV
EXWWKLVPD\VXUSULVHULGHUVLIWKH\VZLWFKIURPD
FRPSDQ\ZLWKEUDNHVWKDWDUHW\SLFDOO\VODFNHU
2YHU-EUDNLQJFRXOGFDXVHWKHVHULGHUVWRVWRS
VKRUWDQGORVHEDODQFH2YHUWKHFRXUVHRIRXU
SURMHFW%LUGLQWURGXFHGDQHZPRGHORIVFRRWHUV
ZLWKHOHFWULFEUDNHVKRZHYHUWKHVFRRWHUVZH
WHVWHGKDGQRQ-HOHFWULFEUDNHV 
:HREVHUYHGVFRRWHUVVSUHDGRXWDPRQJVW
WKH'&DUHDIURPHDFKRI'&¶VIRXUPRVWSRSXODU
ULGHVKDUHHOHFWULFVFRRWHUFRPSDQLHV/LPH6NLS
%LUGDQG/\IW2IWKHREVHUYHGVFRRWHUV
RIWKHPKDGDWOHDVWRQHRIWKHSUREOHPV
QRWHGDERYH)LJXUH7KHPRVWSUHYDOHQW
VFRRWHULVVXHZDVPLVVLQJSLHFHVVXFKDVDEHOORU
DNLFNVWDQGDW7KHVHFRQGPRVWFRPPRQ
LVVXHZDVWKHEUDNHWHQVLRQ:HIRXQGWKHEUDNH
WHQVLRQZDVORZRQVFRRWHUV/\IWKDGWKH
IHZHVWQXPEHURISUREOHPVZLWKRQO\ILYH
VFRRWHUVZLWKDVLQJOHSUREOHPDQGQRQHZLWK
PXOWLSOHSUREOHPV/LPHDQG6NLSHDFKKDG
VFRRWHUVZLWKDWOHDVWRQHREVHUYHG
SUREOHP 
5HDGHUVVKRXOGQRWHWKDWZHQRWHGRQO\
REVHUYDEOHSUREOHPVDQGRQDUHODWLYHO\VPDOO
QXPEHURIVFRRWHUVIURPHDFKFRPSDQ\VRWKH
UHVXOWVDUHPRUH
LOOXVWUDWLYHWKDQ
FRQFOXVLYH0RUH
H[WHQVLYHWHVWLQJRID
ODUJHUVDPSOHRIVFRRWHUVPLJKWUHYHDOGLIIHUHQW
SDWWHUQV 
 
KďũĞĐƟǀĞϮ͗ƐƐĞƐƐƚŚĞďĞŚĂǀŝŽƌƐ͕
ŬŶŽǁůĞĚŐĞ͕ĂŶĚĂƫƚƵĚĞƐŽĨ
ƌŝĚĞƐŚĂƌĞƵƐĞƌƐ 
 
7RDVVHVVWKHEHKDYLRUVDQGRSLQLRQVRI
ULGHVKDUHELF\FOHDQGVFRRWHUXVHUVZHXVHGWKUHH
PHWKRGV)LUVWZHGRFXPHQWHGULGHUEHKDYLRU
REVHUYLQJULGHUVDWHLJKWORFDWLRQVDFURVVWKH
FLW\ZKHUHODUJHQXPEHUVRIULGHVKDUHGHYLFHV
ZHUHORFDWHG2YHUDIRXU-ZHHNSHULRGZH
FRQGXFWHGREVHUYDWLRQVHVVLRQVDWGLIIHUHQW
WĂŐĞϭϯ 
)LJXUH%UDNHOLQHWHQVLRQIRUIRXUGLIIHUHQWFRPSDQLHV )LJXUH7RWDOPDLQWHQDQFHSUREOHPVIRUDOOGHYLFHV 
 WLPHVRIWKHGD\RQGLIIHUHQWGD\VRIWKHZHHNWR
FDSWXUHDYDULHW\RIULGHUVFRPPXWHUVWRXULVWV
VWXGHQWV)RUDVXPPDU\RIWKHORFDWLRQVGDWHV
DQGQXPEHURIREVHUYDWLRQVVHHWKHWDEOHLQ
6XSSOHPHQWDO0DWHULDOV3DUW':HUHFRUGHGWKH
IROORZLQJ6XSSOHPHQWDO0DWHULDOV3DUW'IRU
REVHUYDWLRQVKHHW 
 
· 5LGHUGHPRJUDSKLFVJHQGHUDSSUR[LPDWH
DJH 
· &RPSDQ\DQGGHYLFHW\SHVFRRWHURUELNH 
· (OHFWULFRUQRQ-HOHFWULFGHYLFH 
· 6DIHW\SUDFWLFHVHJKHOPHWDQGFHOOSKRQH
XVH 
· 7UDIILFLQIUDFWLRQVHJLOOHJDOVWUHHW
FURVVLQJULGLQJRQUHVWULFWHGVLGHZDONV
UXQQLQJOLJKWV 
 
6HFRQGWRJDWKHURSLQLRQVRIDQGH[SHULHQFH
ZLWKULGHVKDULQJZHFRQGXFWHGDQLQWHUFHSW
VXUYH\RIDGXOWVULGHUVDQGQRQ-ULGHUV
DWWKHHLJKWORFDWLRQV7KHVXUYH\SURYLGHG
LQIRUPDWLRQRQWKHIROORZLQJ6XSSOHPHQWDO
0DWHULDOV3DUW(IRUVXUYH\ 
 
· 'HPRJUDSKLFVJHQGHUDJHUROH
FRPPXWHUWRXULVWRUVWXGHQW 
· 3HUVRQDOULGHVKDULQJH[SHULHQFHDQGKDELWV
ULGHUVRQO\ 
· $FFLGHQWVZLWQHVVHGRUH[SHULHQFHG 
· .QRZOHGJHRIULGHVKDUHSURJUDPVDQG
ORFDOSROLFLHV 
· *HQHUDORSLQLRQDERXWULGHVKDULQJ 
 
7KLUGXVLQJVFUHHQVKRWVRIDQDSSOLFDWLRQ
FDOOHG7UDQVLWZHWUDFNHGULGHUXVDJHSDWWHUQVWR
DVVHVVWKHLUPRYHPHQW7KHVFUHHQVKRWVZHUH
WDNHQHYHU\KRXUIURPDPWRSPIRU
WZRGD\VSURYLGLQJDYLVXDOWLPH-ODSVHRIVFRRWHU
DQGELNHORFDWLRQVWKURXJKRXWWKHGD\WR
GHWHUPLQHULGHUXVDJHSDWWHUQV 
 
ĂŝůǇĚĞŶƐŝƚǇŽĨƌŝĚĞƐŚĂƌĞĚĞǀŝĐĞƐ 
 
,QDVWXG\FRQGXFWHGE\;LHDQG:DQJRIWKH
WUDYHOLQJSDWWHUQVRIWKH:DVKLQJWRQ'&
ELNHVKDUHQHWZRUNWKH\IRXQGWKHGHPDQG-VXSSO\
UDWLR'-6RIHDFKGRFNLQJVWDWLRQ7KH\DOVR
LQFOXGHGGRFNLQJVWDWLRQVDORQJWKHPHWUROLQHVWR
5RFNYLOOHDQGWR)DLUID[,QWKHLUILQGLQJVWKH\
QRWHGWKDWVRPHVWDWLRQVDUHXQGHUVXSSO\LQJ
ELF\FOHVWRSHRSOHEDVHGRQWKH
WLPHRIGD\,QWKHPRUQLQJWKH
GRFNLQJVWDWLRQVWKDWZHUHPRVW
FRPPRQO\XQGHUVXSSO\LQJ
XVHUVZHUHWKRVHLQUHVLGHQWLDO
DUHDVZKLOHWKHEXVLQHVVGLVWULFW
RI'&FRXOGNHHSXSZLWKWKH
GHPDQGIRUELF\FOHV'XULQJWKH
HYHQLQJWKHEXVLQHVVGLVWULFW
KDGDPDMRULW\RIWKHGRFNLQJ
VWDWLRQVIDLOWRNHHSSDFHZLWK
GHPDQGZKLOHWKHUHVLGHQWLDO
GRFNLQJVWDWLRQVKDGHQRXJK
ELNHVWRVDWLVI\GHPDQG;LH	
:DQJ:KHQZHPDSSHG
GHYLFHPRYHPHQWWKURXJKWKH
7UDQVLWDSSZHREVHUYHG
VFRRWHUVDQGELF\FOHV
FRQJORPHUDWHLQWKHEXVLQHVV
GLVWULFWRI:DVKLQJWRQ'&
GXULQJWKHPRUQLQJFRPPXWHDV
ZHOO6XSSOHPHQWDO0DWHULDOV
3DUW( 
 
KďƐĞƌǀĞĚĚĞŵŽŐƌĂƉŚŝĐƐĂŶĚďĞŚĂǀŝŽƌƐ 
 
2IWKHULGHUVZHREVHUYHGLQWKH
:DVKLQJWRQ'&DUHDZHUHXVLQJ
ULGHVKDUHGHYLFHVDQGZHUHULGLQJ
SHUVRQDOVFRRWHUVDQGELNHV2IWKHULGHVKDULQJ
GHYLFHVZHUHVFRRWHUVZKLOHZHUH
ELF\FOHV)LJXUHVKRZVWKDWULGHVKDULQJXVHUV
WHQGWREH\RXQJHUWKDQWKRVHULGLQJWKHLURZQ
ELNHVRUVFRRWHUV,QRXUYLVXDOHVWLPDWLRQRIWKH
ULGHU¶VDJHSHUFHQWRIULGHVKDUH
XVHUVZHUHEHWZHHQDQG\HDUVZKLOHRQO\
RISHUVRQDOXVHUVZHUHLQWKDW
VDPHDJHUDQJH$SSUR[LPDWHO\RIDOO 
WĂŐĞϭϰ 
)LJXUH(VWLPDWHGDJHRIULGHVKDULQJXVHUVYHUVXVDJHRI
SHUVRQDOGHYLFHXVHUV 
 ULGHUVZHREVHUYHGZHUHPDOHEXWWKHUHZDVQR
VWDWLVWLFDOGLIIHUHQFHEHWZHHQWKHUDWLRRIPDOHWR
IHPDOHULGHUVIRUULGHVKDUHELF\FOHVDQGVFRRWHUV
7KLVLVVXEVWDQWLDOO\GLIIHUHQWWKDQWKHHYHQ
JHQGHUVSOLWLQWKHLQWHUFHSWVXUYH\RIELNHVKDUH
ULGHUVFRQGXFWHGE\%XFNDQGWKHDQQXDO
VXUYH\FRQGXFWHGE\&DSLWDO%LNHVKDUH:LWK
ULGHUVXQGHU\HDUVRIDJHWRWDOLQJRQO\
LQGLYLGXDOVZHFDQQRWDFFXUDWHO\GUDZDQ\
FRQFOXVLRQVDERXWWKHLUULGHVKDUHXVDJHIURPRXU
REVHUYDWLRQV 
2XUREVHUYDWLRQGDWDVKRZVWKDWWKH
SHUFHQWDJHRIKHOPHWXVHDPRQJVWULGHVKDUHXVHUV
ZDVVLJQLILFDQWO\ORZHUUHODWLYHWRKHOPHWXVH
E\SHUVRQDOXVHUV2IWKHREVHUYHG
SRSXODWLRQULGHVKDUHKHOPHWXVDJHZDVDW
FRPSDUHGWRIRUSHUVRQDOXVHUV
)RUSHUVRQDOXVHUVHDFKDJHJURXSKDGD
KHOPHWXVDJHUDWHDERYHZKLOHWKH
KLJKHVWUDWHRIKHOPHWXVHLQDQ\ULGHVKDUH
DJHJURXSZDVRQO\)LJXUH 
,QWHUHVWLQJO\KHOPHWXVHDPRQJ&DSLWDO
%LNHVKDUHZDVPXFKKLJKHUDWRI
ULGHUVFRPSDUHGZLWKDPRQJXVHUVRI
GRFNOHVVGHYLFHV)LJXUH:HUDQDSDLUHG
W-WHVWIRUHDFKDJHJURXSEHWZHHQULGHVKDUH
DQGSHUVRQDOULGHUVWRVHHLIWKLVGLIIHUHQFHZDV
VLJQLILFDQW7KHODUJHVW3YDOXHFDOFXODWHGZDV
FRQILUPLQJDVLJQLILFDQWGLIIHUHQFHLQ
KHOPHWXVHRIULGHVKDUHYHUVXVSHUVRQDOULGHUV
+RZHYHUZKHQZHFRQGXFWHGDW-WHVWRQKHOPHW
XVDJHDPRQJVWULGHVKDUHXVHUVEDVHGRQWKHDJH
JURXSLQJVWKHUHZDVQRVWDWLVWLFDOGLIIHUHQFH7KH
UDWHRIKHOPHWXVHIRU&DSLWDO%LNHVKDUHXVHUVLV
FRPSDUDWLYHWRZKDW)LVFKHUHWDOIRXQG
LQWKHLUREVHUYDWLRQDOVWXG\RI%RVWRQDQG'&
$IWHUREVHUYLQJELNHULGHUVWKH\IRXQG
RIELNHVKDUHXVHUVZHUHZHDULQJKHOPHWV
$OWKRXJKLQRXUREVHUYDWLRQVZHIRXQGWKH
PDMRULW\RIULGHUVUHJDUGOHVVRIULGHVKDUHRU
WĂŐĞϭϱ 
)LJXUH3HUFHQWDJHRIKHOPHWXVHE\DJH 
)LJXUH2EVHUYHGKHOPHWXVHRIULGHUVRQ&DSL
WDO%LNHVKDUHDQGGRFNOHVVGHYLFHV 
 SHUVRQDOGHYLFHVZHUHULGLQJOHJDOO\WUDIILF
YLRODWLRQVZHUHFRPPRQ)LJXUH7KHPRVW
FRPPRQWUDIILFYLRODWLRQZDVLOOHJDOVLGHZDONXVH
DW,QWKH'&EXVLQHVVGLVWULFWLWLVLOOHJDO
IRUELF\FOHDQGVFRRWHUXVHUVWRULGHRQVLGHZDONV
2IWKHREVHUYHGSHUVRQDOELF\FOHULGHUVRQO\RQH-
WKLUGFRPPLWWHGDYLRODWLRQZLWKEHLQJ
LOOHJDOVLGHZDONXVH 
)HZHUWKDQRIULGHVKDUHXVHUV
FRPPLWWHGDWUDIILFYLRODWLRQH[FOXGLQJULGLQJ
LOOHJDOO\RQWKHVLGHZDON)LJXUHVKRZVWKDW
ULGHUVDJHG-DUHWKHPRVWODZ-DELGLQJJURXS
RIULGHUV$OVRWKHUHZDVQRVLJQLILFDQW
GLIIHUHQFHLQWKHUDWHRIWUDIILFYLRODWRUVEHWZHHQ
&DSLWDO%LNHVKDUHXVHUVDQGRWKHUULGHVKDUHXVHUV
7KHUHDSSHDUHGWREHOLWWOH
GLIIHUHQFHLQPDOHDQGIHPDOH
ULGHUV¶UDWHDQGW\SHRIWUDIILF
YLRODWLRQVWKH\FRPPLWWHG
)LJXUH 
7RDVVHVVWKHULGHU
FDSDELOLW\RIULGHVKDUHXVHUV
FRPSDUHGWRQRQ-ULGHVKDUH
XVHUVZHUDWHGHDFKULGHU¶V
DELOLW\WRPDLQWDLQFRQWURORI
WKHLUELNHRUVFRRWHUDVJRRG
RUSRRUSRRUPHDQLQJWKH\
VHHPHGWRORVHWKHLUEDODQFH
VZD\HWF0RVWXVHUVZHUH
LQFRQWURORIWKHLUGHYLFHVDW
WKHWLPHZHREVHUYHGWKHP
$VPDOOSHUFHQWRIULGHVKDUH
XVHUVGLVSOD\HGSRRUFRQWURO
WĂŐĞϭϲ 
)LJXUH7UDIILFYLRODWLRQVRIREVHUYHGULGHUV )LJXUH5LGHVKDULQJWUDIILFYLRODWLRQVEDVHGRQDJH 
)LJXUH5LGHVKDULQJYLRODWLRQVE\PHQOHIWDQGZRPHQULJKW 
 RYHUWKHLUGHYLFHVDQGHYHQIHZHU
SHUVRQDOULGHUVGLGVR)LJXUH 
6LQFHKDQGKHOGGHYLFHVDQGKHDGSKRQHV
FDQSRVHDULVNWRDULGHU¶VDELOLW\WRFRQWURO
WKHLUYHKLFOHDQGOLVWHQWRWKHLUHQYLURQPHQW
UHVSHFWLYHO\ZHREVHUYHGDQGUHFRUGHG
ZKHWKHUULGHUVZRUHKHDGSKRQHVRURSHUDWHG
WKHLUGHYLFHVZKLOHKROGLQJRWKHUSHUVRQDO
LWHPV7KHGDWDVKRZVDODUJHUSHUFHQWRI
ULGHVKDULQJXVHUVZHDULQJKHDGSKRQHVWKDQ
SHUVRQDOXVHUV)LJXUH6LPLODUO\WKH
SHUFHQWRIULGHVKDUHXVHUVKROGLQJRWKHU
SHUVRQDOLWHPVLQFOXGLQJSKRQHVRUVKRSSLQJ
EDJVZDVVOLJKWO\ODUJHUWKDQWKHSHUFHQWDJHRI
ULGHUVGRLQJVRRQSHUVRQDOGHYLFHV)LJXUH
 
 
 
<ŶŽǁůĞĚŐĞ͕ĂƫƚƵĚĞƐ͕ĂŶĚĞǆƉĞƌŝĞŶĐĞƐ 
 
:HGUHZRQWKHOLPLWHGUHVSRQVHVRIRXU
LQWHUFHSWVXUYH\WRVKHGOLJKWRQWKHUHDVRQV
EHKLQGXVLQJULGHVKDULQJWKHULVN\EHKDYLRUV
REVHUYHGDQGWRJDXJHZKDWODZVDQGUHJXODWLRQV
WKHULGHUVZHUHDZDUHRI)RUFODULILFDWLRQVXUYH\
UHVSRQGHQWVZHUHQ¶WWKHVDPHSHRSOHDVWKHULGHUV
ZHREVHUYHGRIUHVSRQGHQWVWRRXULQWHUFHSW
VXUYH\KDGKHDUGRIULGHVKDULQJELF\FOHDQG
VFRRWHUSURJUDPV2IWKHSHRSOHZKRKDGXVHG
ULGHVKDULQJGHYLFHVRYHUKDOIXVHGULGHVKDUHOHVV
WKDQIRXUWLPHVLQWKHSDVWPRQWK2FWREHU
DQGXVHGWKHPPRUHWKDQHLJKWWLPHV7KH
VXUYH\UHYHDOHGWKDWULGHUVLQ'&XVHULGHVKDULQJ
GHYLFHVIRUDYDULHW\RIUHDVRQV)LJXUH 
WĂŐĞϭϳ 
)LJXUH$VVHVVPHQWRIULGHU¶VDELOLW\WRFRQWUROGHYLFH 
)LJXUH1XPEHURIULGHUVXVLQJKHDGSKRQHV )LJXUH2EVHUYHGKDQGKHOGREVWUXFWLRQV 
 7KHPRVWFRPPRQUHDVRQUHSRUWHG
ZDVIRUHUUDQGVZKLOHWRXULVP
FRPPXWLQJWRZRUNRUVFKRRODQG
OHLVXUHZHUHUHDVRQVUHSRUWHGDW
URXJKO\HTXLYDOHQWUDWHV2XUUHVXOWV
DUHOLNHWKRVHRIWKH&DSLWDO
%LNHVKDUHPHPEHUVXUYH\LQZKLFK
PHPEHUV¶WRSUHDVRQVIRUXVLQJWKH
ELF\FOHVZHUHVRFLDOXVHVSHUVRQDO
DSSRLQWPHQWVDQGVKRSSLQJHUUDQGV
+RZHYHU&DSLWDO%LNHVKDUHKDG
RIUHVSRQGHQWVVD\WKH\XVHLWIRU
FRPPXWLQJWRZRUN/'$&RQVXOWLQJ
 
2XUVXUYH\GDWDDOVRVXJJHVWVWKDW
VFRRWHUULGHVKDUHXVHUVDUHOHVVOLNHO\WRZHDU
KHOPHWVWKDQELNHVKDUHXVHUV)LJXUH
VKRZVWKDWRIUHVSRQGHQWVZKR
UHSRUWHGXVLQJVFRRWHUGHYLFHVDOVRUHSRUW
KDYLQJQHYHUSUHYLRXVO\ZRUQDKHOPHW
FRPSDUHGWRRIELNHVKDUHXVHUV:H
DOVRXVHGWKHVXUYH\WRDVNWKHUHVSRQGHQWWKH
UHDVRQVIRUQRWXVLQJDKHOPHWLIDSSOLFDEOH
)LJXUHVKRZVWKHYDULHW\RIUHDVRQVWKH\
LQGLFDWHGUDQJLQJIURP³XQQHFHVVDU\´RU
³LQFRQYHQLHQW´WR³GRQRWRZQRQH´7KHVH
DQVZHUVFRUUHVSRQGWRWKHFRQFHSWRI
RSSRUWXQLVWLFWUDQVSRUWDWLRQ7KLV 
WĂŐĞϭϴ 
)LJXUH+RZULGHUVXVHGULGHVKDULQJGHYLFHV 
)LJXUH6XUYH\HGKHOPHWXVDJHRIULGHVKDULQJXVHUV )LJXUH5HDVRQVIRUQRWZHDULQJDKHOPHW 
 PHDQVWKDWULGHUVGRQRWDOZD\VSODQWRXVHWKHVH
GHYLFHVDVWKH\DUHQRWLQVHWORFDWLRQVDQGXVH
WKHPZKHQSUHVHQWHGWKHRSSRUWXQLW\,IWKLVLV
WKHFDVHWKHQLWZRXOGPDNHVHQVHPRVWULGHUVGR
QRWKDYHDKHOPHWDVWKDWZRXOGVXJJHVWWKH\
FDUU\DURXQGDKHOPHWZLWKRXWQHFHVVDULO\
SODQQLQJWRXVHLW 
5LGHUVDQGQRQ-ULGHUVZHUHERWKDVNHGDERXW
WKHLUNQRZOHGJHRIORFDOWUDIILFODZVIRUULGHVKDUH
GHYLFHV$VVKRZQLQ)LJXUHPDQ\KDGQR
NQRZOHGJHRIDQ\ODZVDOWKRXJKULGHUVWHQGHGWR
NQRZDELWPRUH,QDGGLWLRQUHVSRQGHQWVZHUH
FDWHJRUL]HGDVKDYLQJ³NQRZOHGJH´LIWKH\
UHSRUWHGDQ\FRUUHFWODZVDOWKRXJKPDQ\NQHZ
YHU\OLWWOH)RUH[DPSOHVRPHPHQWLRQHG
VLGHZDONUHVWULFWLRQVEXWGLGQRWVSHFLI\ZKLFK
DUHDVZHUHUHVWULFWHG 
5HVSRQGHQWVZHUHSURPSWHGWRVWDWHLIWKH\
KDGEHHQLQYROYHGLQDQ\QHJDWLYHLQFLGHQWV
LQYROYLQJULGHVKDUHGHYLFHVDQGLIVRZKDWW\SH
UHVSRQGHQWVUHSRUWHGWKDWWKH\KDGEHHQ
LQYROYHGLQLQFLGHQWVEXWWKHQXPEHUULVHVWR
ZKHQDVNHGDERXWLIWKH\KDGZLWQHVVHGDQ
LQFLGHQW2QHTXHVWLRQVROLFLWHGUHVSRQGHQWV¶
RYHUDOORSLQLRQRIWKHULGHVKDUHSURJUDPVDV
VKRZQLQ)LJXUH0RVWUHVSRQGHQWVUHSRUWHG
WKDWWKH\ZHUHVRPHZKDWSRVLWLYHRUQHXWUDODERXW
WKHSURJUDPEXWVRPHUHVSRQGHQWVDOVRUHSRUWHG
QHJDWLYHRXWORRNVEHFDXVHWKH\KDGVRPH
FRQFHUQV 
 
KďũĞĐƟǀĞϯ͗/ĚĞŶƟĨǇĂŶĚĞǀĂůƵĂƚĞ
ƚŚĞĞīĞĐƟǀĞŶĞƐƐŽĨůŽĐĂůůĂǁƐĂŶĚ
ƉŽůŝĐŝĞƐ 
 
7RLGHQWLI\DQGHYDOXDWHORFDOODZVDQG
SROLFLHVUHJDUGLQJHOHFWULFELNHDQGVFRRWHU
ULGHVKDUHVHUYLFHVZHIXUWKHUUHVHDUFKHGOHJDO
GRFXPHQWVDQGQHZVUHSRUWVSHUWDLQLQJWRWKH'&
SLORWSURJUDP:HREWDLQHGFXUUHQWDQGSURSRVHG
UXOHVIURPWKH''27DQGIHHGEDFNIRUPVIURP
ERWKWKH%$&%LNH$GYLVRU\&RXQFLODQGWKH
3$&3HGHVWULDQ$GYLVRU\&RXQFLORQWKHVH
UXOHV 
7KH''27UHOHDVHGWHUPVDQGFRQGLWLRQVIRU
WĂŐĞϭϵ 
)LJXUH6XUYH\UHVSRQGHQWV¶NQRZOHGJHRIWUDIILFODZV )LJXUH5LGHUVDQGQRQ-ULGHUVRSLQLRQVRQULGHVKDUHSURJUDPV 
 GRFNOHVVELF\FOHDQGVFRRWHUSHUPLWVIRUWKH
RSHUDWLQJ\HDUUHIHUWRWKHEDFNJURXQGIRUSLORW
UXOHV7KHGRFXPHQWRXWOLQHVVHYHUDOQHZ
SROLFLHVIRUSHUPLWKROGHUVGRFNOHVVFRPSDQLHV
LQFOXGLQJEXWQRWOLPLWHGWRSHUPLWKROGHU
UHVSRQVLELOLWLHVSDUNLQJGHYLFHGLVWULEXWLRQDQG
SD\PHQWRSWLRQV8QGHUWKHQHZFRQGLWLRQV
FRPSDQLHVFDQH[SDQGWKHLUIOHHWWRGHYLFHV
EXWDUHUHTXLUHGWRGLVWULEXWHDWOHDVWWRWDO
WKURXJKRXWHDFKZDUGWRPDNHWKHGHYLFHV
DYDLODEOHWRDZLGHUGHPRJUDSKLF7RHQKDQFH
DQGSURPRWHULGHUVDIHW\WKH''27LVUHTXLULQJ
HDFKSHUPLWKROGHUWRSURYLGHFXVWRPHUVZLWKIUHH
KHOPHWVXSRQUHTXHVWZLWKLQEXVLQHVVGD\V
,QDGGLWLRQWRLQFUHDVLQJH[LVWLQJSHUPLWIHHVWKH
''27LVDOVRUHTXLULQJHDFKFRPSDQ\WR
HVWDEOLVKDOWHUQDWLYHSD\PHQWPHWKRGV7KHVH
PHWKRGVZLOOLQFOXGHDFDVKSD\PHQWRSWLRQDQGD
ORZ-LQFRPHSODQIRUFXVWRPHUVZLWKDQLQFRPH
EHORZWKHIHGHUDOSRYHUW\JXLGHOLQHV 
$GGLWLRQDOO\WKH''27LVUHTXLULQJDOO
GRFNOHVVELNHVWREHHTXLSSHGZLWKD³ORFN-WR´
PHFKDQLVPWKDWFDQORFNWRDIL[HGREMHFW)RU
GRFNOHVVVFRRWHUSDUNLQJWKH''27DJDLQ
HPSKDVL]HGWKHLUUXOHRISDUNLQJWKHGHYLFHVRXW
RIWKHZD\RISHGHVWULDQVDQGQRWWRLPSHGH
DFFHVVWREXVLQHVVHV7KH''27DOVRGHILQHG
QHZVSHHGOLPLWDWLRQVIRUWKHVFRRWHUVPSK
DQGWKHELNHVPSK 
7KH%$&UDLVHGPXOWLSOHFRQFHUQVZLWKWKH
QHZUXOHV7KH%$&EHOLHYHGWKHORFN-WRSROLF\
ZRXOGFDXVHPRUHKDUPWKDQJRRGQRWLQJWKDWLI
GRFNOHVVVFRRWHUVFDQRSHUDWHZLWKRXWORFNVWKHQ
ELNHVFDQWRR7KH%$&DOVREHOLHYHGWKDWWKH
QHZUXOHVSXWWRRPXFKUHVSRQVLELOLW\RQSHUPLW
KROGHUVZKLFKVKRXOGEHSXWRQWKHFLW\LQVWHDG
$QH[DPSOHRIWKLVLVWKHUHTXLUHPHQWWRSURYLGH
IUHHKHOPHWVZKLFKWKH%$&IHOWVKRXOGEHWKH
FLW\
VUHVSRQVLELOLW\7KHODVWPDMRUSRLQWWKH
%$&DGGUHVVHGZDVFRQFHUQRQWKHPD[LPXP
QXPEHURIGHYLFHVSHUSHUPLW7KH%$&EHOLHYHG
WKHUHVKRXOGEHQROLPLWDWLRQRQWKHVHGHYLFHV 
7KH3$&JHQHUDOO\VXSSRUWHGWKH''27¶V
SURSRVDOEXWSURYLGHGVHYHUDOFRPPHQWV7KH
3$&EHOLHYHGWKDWWKHORFN-WRUHTXLUHPHQWZRXOG
EHEHQHILFLDODQGVWDWHGWKDWFRPSDQLHVDOVR
VKRXOGPDUNGHVLJQDWHGVFRRWHUSDUNLQJDUHDVLQ
SODFHVZLWKKLJKSHGHVWULDQWUDIILF7KH3$&DOVR
EHOLHYHGWKDWWKHFRPSDQLHVVKRXOGHTXLSDOO
VFRRWHUVZLWKOLJKWVDQGUHIOHFWRUVWRHQKDQFH
VFRRWHUYLVLELOLW\PDNHVFRRWHUVHPLWZDUQLQJ
VRXQGVWRDOHUWSHGHVWULDQVRIWKHLUSUHVHQFHDQG
WRDOVRGHYHORSDPHWKRGRIOLPLWLQJVLGHZDON
VSHHGWRPSK7KHODVWPDMRUSRLQWWKH3$&
DGGUHVVHGZDVLQMXU\SUHYHQWLRQ7KH\
UHFRPPHQGHGWKDWWKH''27ZRUNZLWKWKH
'HSDUWPHQWRI+HDOWKDQGGLVWULFWKRVSLWDOVWR
GHYHORSPHWKRGVIRUWUDFNLQJLQMXULHVUHODWHGWR
ULGHVKDULQJHOHFWULFVFRRWHUVDQGELF\FOHV 
8VLQJRXUUHVHDUFKDQGWKHIHHGEDFNIURPWKH
WZRFRXQFLOVZHLQWHUYLHZHGPHPEHUVRIWKH
''27DQGWKH'&&RXQFLOWRIXUWKHUDQDO\]HWKH
SLORWSURJUDPDQGLWVUXOHV7KHTXHVWLRQVDVNHG
DQGWKHQRWHVRIWKHIXOOLQWHUYLHZFDQEHIRXQGLQ
6XSSOHPHQWDO0DWHULDOV3DUW) 
7KH''27ZDVWKHOHDGDJHQF\LQYROYHGLQ
WKH'&SLORWSURJUDP7KHDJHQF\FROOHFWHGQRQ-
SHUVRQDOXVDJHGDWDGXULQJWKHSLORWRQWULSOHYHO
GDWDURXWHLQIRUPDWLRQDQGV\VWHPOHYHO
LQIRUPDWLRQVXFKDVFUDVKHVDQGHTXLSPHQW
IDLOXUH5HSUHVHQWDWLYHVIURPWKH''27
H[SUHVVHGLVVXHVZLWKUHFHLYLQJFRPSOLDQFHIURP
FRPSDQLHVRQGDWDVKDULQJDVVRPHUHTXHVWHG
GDWDZDVQRWIXOO\SUHVHQWHG+RZHYHUWKH
''27XQGHUVWDQGVWKLVSURFHVVZDVQHZWRWKH
FRPSDQLHVDQGWRRNWLPHWRDGMXVWWR7KHDJHQF\
DOVRRYHUVHHVULGHVKDUHGHYLFHSHUPLWVJLYLQJ
WKHPWKHDELOLW\WRSXOOSHUPLWVLIFRPSDQLHVIDLO
WRIROORZWKHUXOHV2QHSUREOHPLVWKDWWKH
DJHQF\PXVWHLWKHUIXOO\WDNHDSHUPLWDZD\RUGR
QRWKLQJWKLVHLWKHURUSROLF\WHQGVWRGLVFRXUDJH
HQIRUFHPHQW$VVWDWHGHDUOLHUWKHDJHQF\
SXEOLVKHGSURSRVHGUXOHVIRUDQGZHUHDWWKH
WLPHRIWKLVZULWLQJVROLFLWLQJIHHGEDFNDQG
PDNLQJILQDOUHYLVLRQV 
7KH'&FRXQFLODOVRSOD\HGDNH\UROHLQWKH
SLORWDVWKHFRXQFLORYHUVHHVWKH''277KH'&
FRXQFLOFDQIRUPDOO\EHLQYROYHGWKURXJKSDVVLQJ
UHOHYDQWOHJLVODWLRQ7KH'&FRXQFLOFDQDOVREH
LQYROYHGE\PDQDJLQJWKHEXGJHWRIWKH''27
7KHODVWZD\WKH'&FRXQFLOFDQJHWLQYROYHGLV
LQIRUPDOO\WKHFRXQFLOFDQRIIHUDGYLFHWRWKH
''27EDVHGRQSXEOLFFRPPHQWV7KH''27
DQGWKH'&FRXQFLOERWKGHVFULEHGVHYHUDO
EHQHILWVWKHVHULGHVKDUHGHYLFHVRIIHUWRWKHFLW\
2QHEHQHILWLVWKHUHGXFHGQXPEHURIDXWRPRWLYH
WULSVIRUWKHFLW\7KH''27DQGWKH'&FRXQFLO
EHOLHYHWKHULGHVKDUHGHYLFHVDUHVXEVWLWXWHVIRU
VKRUWDXWRPRWLYHWULSVLQWKH'&DUHDZKLFKFDQ
GHFUHDVHWUDIILFFRQJHVWLRQDVZHOODVFUHDWHDQ
HFR-IULHQGOLHUFLW\7KH'&DUHDDOVREHQHILWV
IURPWKHULGHVKDUHSURJUDPVDVWKHGHYLFHVFDQ
UHDFKSODFHV&DSLWDO%LNHVKDUHFDQQRW 
WĂŐĞϮϬ 
8QGHUWKHQHZFRQGLWLRQV
FRPSDQLHVFDQH[SDQGWKHLU
IOHHWWRGHYLFHVEXWDUHUH
TXLUHGWRGLVWULEXWHDWOHDVW
WRWDOWKURXJKRXWHDFKZDUGWR
PDNHWKHGHYLFHVDYDLODEOHWRD
ZLGHUGHPRJUDSKLF 
 
WĂŐĞϮϭ 
7KH''27VDLGWKH\KDYHUHTXHVWVWRSXW
&DSLWDO%LNHLQORFDWLRQVZKLFKWKH\KDYHQRW
EHHQDEOHWREXWWKHULGHVKDUHGHYLFHVILOOWKLV
GHPDQG7KH''27DQGWKH'&FRXQFLODOVR
DFNQRZOHGJHGWKHHFRQRPLFEHQHILWIRUULGHUV 
7KH''27FDXWLRQHGDJDLQVWXQUHJXODWHG
H[SDQVLRQRIWKHVHSURJUDPVLQWKH'&DUHD7KH
DJHQF\H[SODLQHGWKDWWKHUHDUHEHQHILWVEXWWKH
SURJUDPVPXVWH[SDQGLQDZD\ZKLFKLVFORVHO\
PRQLWRUHG7KHDJHQF\H[SUHVVHGFRQFHUQDERXW
WKHPDLQWHQDQFHRIWKHULGHVKDUHGHYLFHVDVZHOO
DVVRPHGLIILFXOW\ZRUNLQJZLWKWKHVHFRPSDQLHV
7KHDJHQF\ZDQWVWRPDNHVXUHWKHSURJUDPV
H[SDQGZKLOHWKHULVNVLQYROYHGGRQRW 
 
KďũĞĐƟǀĞϰ͗ǀĂůƵĂƚĞŚŽǁƌŝĚĞƐŚĂƌĞ
ĐŽŵƉĂŶŝĞƐŵĂŶĂŐĞƌŝƐŬ 
 
7RHYDOXDWHKRZULGHVKDUHFRPSDQLHV
PDQDJHULVNZHFROOHFWHGLQIRUPDWLRQRQWKHVH
FRPSDQLHVIURPSXEOLFUHFRUGVDQGSXEOLVKHG
DUWLFOHVDQGZHUHYLHZHGFRPSDQ\SROLFLHVDQG
ULGHUJXLGHOLQHVVWDWHGRQWKHDSSV:HFUHDWHGD
PDWUL[RIWKHLQIRUPDWLRQJLYHQRQHDFKFRPSDQ\
DSSXQGHUWKHIROORZLQJFDWHJRULHV 
· 3URYLGHJHQHUDOVDIHW\LQVWUXFWLRQV 
· 3URYLGHKRZWRULGHLQIRUPDWLRQ 
· 3URYLGHORFDOODZV 
· 5HTXLUHHQGULGHSKRWR 
· 5HTXLUHGULYHU¶VOLFHQVHIRUSURRIRIDJH 
· $ELOLW\WRUHSRUWGHYLFHLVVXHV 
2XUDQDO\VLVVHH7DEOHVKRZVWKDWWKDWDOO
IRXUFRPSDQLHVSURYLGHEDVLFLQIRUPDWLRQRQKRZ
WRRSHUDWHWKHVFRRWHUDVZHOODVRQJHQHUDOVDIHW\
UXOHVIRUULGLQJVXFKDVWHOOLQJXVHUVWRULGHLQWKH
ELNHODQHVDQGLQWKHVWUHHWQRWRQVLGHZDONV
(YHQWKRXJKHDFKFRPSDQ\GRHVKDYHJHQHUDO
VDIHW\LQVWUXFWLRQVQRWPDQ\VXUYH\HGULGHVKDUH
XVHUVFRXOGLGHQWLI\D
UHJXODWLRQDERXWRSHUDWLQJ
VFRRWHUVRUELF\FOHVLQWKH
'&DUHD7KHDSSOLFDWLRQV
DOVRWHOOXVHUVWRSDUN
UHVSRQVLEO\DQGWRHLWKHU
XVHDELNHUDFNRUSDUNE\
WKHFXUEDWDOOWLPHV(DFK
RIWKHIRXUFRPSDQLHVWHOO
XVHUVWRZHDUKHOPHWVDV
ZHOO8QGHU%LUG¶V³KRZWR
ULGH´VHFWLRQRQWKHLU
DSSOLFDWLRQWKH\GRKDYHD
ORFDOUXOHVVHFWLRQGHWDLOLQJ
WKHORFDOODZVLQWKHXVHU¶V
DUHDVXFKDVQRULGLQJLQ
SXEOLFSDUNLQJVWUXFWXUHVLQ
WKH'&DUHD7KH/LPHDSS
UHTXLUHVXVHUVWRFOLFN
WKURXJKPXOWLSOHGURS-
GRZQPHQXVEHIRUHILQGLQJ
VXFKLQIRUPDWLRQKRZHYHU
7KLVLQIRUPDWLRQWHQGVWR
EHTXLWHJHQHUDO 
%LUGDQG/\IWDUHWKH
RQO\FRPSDQLHVWKDWUHTXLUH
XVHUVWRYHULI\WKHLUDJHLV
RYHUEHIRUHDOORZLQJXVH
RIWKHLUVFRRWHUV$OO
FRPSDQLHVUHTXLUHWKHXVHUV
WRWDNHSLFWXUHVRIWKHLU
SDUNHGGHYLFHVDWWKHHQGRI
WKHULGHWRHQFRXUDJH
UHVSRQVLEOHSDUNLQJDQG
KHOSPRQLWRUGDPDJH(DFK
FRPSDQ\KDVDQRSWLRQRQ
WKHDSSOLFDWLRQWRUHSRUWRQ
SUREOHPVWKH\REVHUYH
LQFOXGLQJSDUNLQJORFDWLRQ
DQGPDLQWHQDQFHSUREOHPV 
 
 /LPH 6NLS %LUG /\IW 
3URYLGHKRZWRULGH
LQVWUXFWLRQV 
    
7HOOVXVHUZKHUHWRULGH     
7HOOVXVHUWRREH\WUDI
ILFODZV 
    
5HPLQGVXVHUVWRZHDU
KHOPHWV 
    
$VNVXVHUWRSDUNUH
VSRQVLEO\ 
    
0DSVKRZVUHVWULFWHG
DUHDV 
    
3URYLGHVORFDOODZLQ
IRUPDWLRQ 
  
    
5HTXLUHVSKRWRRI
VFRRWHUWRHQGULGH 
  
    
$VNIRUSURRIRIDJHLQ
WKHIRUPRIDOLFHQVH 
    
8VHUFDQUHSRUWDQLV
VXH 
  
    
 6KRZQIRUDOOULGHV 
 'RHVQRWKDYH 
7DEOH&RPSDQ\DSSOLFDWLRQVPDWUL[ 
  
 :HDWWHPSWHGGLUHFWLQWHUYLHZVZLWK
FRPSDQ\UHSUHVHQWDWLYHVWRJHWRSLQLRQVRQWKH
SLORWLQSODFHLQ'&DQGLQIRUPDWLRQRQWUHQGV
DQGXVDJHSDWWHUQVZLWKWKHLUGHYLFHV7KHLUSUHVV
GHSDUWPHQWVGLGQRWUHVSRQGWRRXUHPDLOVVRZH
WULHGWRLQWHUYLHZFRPSDQ\PHPEHUVDWHYHQWV
KRVWHGLQWKH'&DUHD 
:HLQWHUYLHZHGSLFN-XSFUHZPHPEHUVDQG
HPSOR\HHVDWHYHQWVRQDQDGKRFEDVLVVLQFHWKH\
ZHUHPRUHUHDGLO\DYDLODEOHWKDQFRPSDQ\
PDQDJHUV:HWDONHGWRWZR6NLSHPSOR\HHVDV
ZHOODVD&DSLWDO%LNHPDLQWHQDQFHZRUNHU7KH
PDLQWHQDQFHSURFHVVRI&DSLWDO%LNHVVWDUWVZLWK
WKHULGHUVLPSO\SUHVVLQJDEXWWRQRQWKHGRFNLQJ
VWDWLRQZKHUHWKHELNHLVGRFNHGWRQRWLI\WKH
FRPSDQ\RIDSUREOHP0DLQWHQDQFHZRUNHUVDUH
WKHQDOHUWHGWRFKHFNWKHELNH,IWKHSUREOHPFDQ
EHIL[HGRQWKHVSRWWKH\ZLOOIL[LWLIQRWWKH
ELNHLVQRWHGDQGDYDQFRPHVDQGSLFNVXSWKH
ELNHZKHUHLWLVEURXJKWWRDIDFLOLW\ZKHUHLWFDQ
EHZRUNHGRQ&DSLWDO%LNHVDOVRPRYHVELNHV
IURPQHDUIXOOGRFNLQJVWDWLRQVWRVWDWLRQVWKDWDUH
OHVVIXOOVLQFHWKH\FDQEHILQHGE\WKHFLW\LID
VWDWLRQLVIXOOIRUPRUHWKDQDQKRXU 
7KLVPDLQWHQDQFHSUDFWLFHLV
GLIIHUHQWIRUGRFNOHVVFRPSDQLHV¶
VXFKDV%LUGZKHUHWKHDQ\RQH
FDQEHFRPHDPDLQWHQDQFH
PHFKDQLF7REHFRPHDPHFKDQLF
IRU%LUGDSHUVRQPXVWUHYLHZ
VRPHRQOLQHKRZ-WRYLGHRVDQG
DQVZHUTXHVWLRQVEDVHGRQWKRVH
YLGHRV7KHQ%LUGVHQGVWKHSHUVRQ
DPDLQWHQDQFHVWDUWHUNLWZLWK
EDVLFWRROVDQGUHSODFHPHQW
VFRRWHUSDUWV7REHQRWLILHGWKDWD
VFRRWHUKDVDQLVVXHWKDWQHHGV
DGGUHVVLQJXVHUVPXVWUHSRUWDQ
LVVXHZLWKWKHVFRRWHU 
7REHJLQWKHPDLQWHQDQFH
SURFHVVIRU6NLSWKHFRQVXPHU
PXVWIODJDVFRRWHULQQHHGRI
UHSDLUYLDWKHDSS2QFHWKLVLV
GRQHD³UDQJHU´SLFNVXSWKH
VFRRWHUWRGHOLYHULWWRHQJLQHHUVDW
D6NLSIDFLOLW\2QFHWKHVFRRWHULV
LQWKHKDQGVRID6NLSHQJLQHHULW
XQGHUJRHVDPXOWLSRLQWLQVSHFWLRQ
DQGZLOOUHFHLYHUHSDLUVLIQHHGHG
7KHZDUHKRXVHZKHUHWKH
HQJLQHHUVZRUNFDQDOVRKRXVHWKH
VFRRWHUVIRUFKDUJLQJDVZHOO:H
OHDUQHGIURPD6NLSHPSOR\HHWKDW
DVRI1RYHPEHU6NLSLVEHWD
WHVWLQJDQHZORFNLQJPHFKDQLVP
WKDWFRPHVRXWRIWKHVWHPRIWKH
VFRRWHU)LJXUH7KLVORFNZDV
GHVLJQHGWRDOORZVFRRWHUVWREH
ORFNHGWRDIL[HGREMHFWVXFKDVDELNHUDFNWR
KHOSOLPLWWKHFOXWWHURIVFRRWHUVEORFNLQJ
VLGHZDONDFFHVVLELOLW\ 
)RUDGGLWLRQDOJUDSKVRIRXUUHVXOWVVHH
6XSSOHPHQWDO0DWHULDOV3DUW* 
WĂŐĞϮϮ 
)LJXUH6NLS¶VQHZORFNLQJPHFKDQLVP 
 
7REHFRPHDPHFKDQLFIRU
%LUGDSHUVRQPXVWUHYLHZ
VRPHRQOLQHKRZ-WRYLGHRVDQG
DQVZHUTXHVWLRQVEDVHGRQ
WKRVHYLGHRV 
 
 ŽŶĐůƵƐŝŽŶƐΘ
ZĞĐŽŵŵĞŶĚĂƟŽŶƐ 
 
$IWHUFRPSOHWLQJRXUDQDO\VLVRIRXU
PDLQWHQDQFHREVHUYDWLRQVULGHUREVHUYDWLRQV
LQWHUFHSWTXHVWLRQQDLUHDQGOLWHUDWXUHUHYLHZZH
GUHZFRQFOXVLRQVRQWKHLPSDFWVRIULGHVKDUH
ELF\FOHVDQGVFRRWHUV%DVHGRQWKHVHFRQFOXVLRQV
ZHKDYHFUHDWHGUHFRPPHQGDWLRQVIRUWKH&36& 
 
ϭ͘ZŝĚĞƌďĞŚĂǀŝŽƌ 
 
5LGHUREVHUYDWLRQVDQGVXUYH\GDWDVKRZHG
WKDWPDQ\ULGHUVGRQRWSUDFWLFHVDIHULGLQJ:H
IRXQGWKHODFNRIKHOPHWXVHWREHWKHPRVW
FRPPRQULVNEHKDYLRU$OWKRXJKWKHUHZHUH
PLQRUGLIIHUHQFHVLQWKHVDIHW\SUDFWLFHVEHWZHHQ
JHQGHUVZHIRXQGWKRVHZKRPRVWIUHTXHQWO\GLG
QRWXVHKHOPHWVDQGRUYLRODWHGWUDIILFODZVZHUH
LQWKHWR-\HDU-ROGDJHJURXS 
2YHUDOOULGHUVDQGQRQ-ULGHUVZHUHXQDZDUH
RIELF\FOHDQGVFRRWHUWUDIILFUHJXODWLRQV
LQFOXGLQJSURKLELWHGULGLQJRQVLGHZDONVLQ
GRZQWRZQ'&5LGLQJRQUHVWULFWHGVLGHZDONV
VWRRGRXWDVWKHPRVWFRPPRQLQIUDFWLRQDPRQJ
ULGHVKDUHXVHUV'XULQJWKHSLORWWKH''27DQG
'&FLW\FRXQFLOGLGQRWUHTXLUHWKHFRPSDQLHVWR
LQIRUPULGHUVRI ORFDOWUDIILFUHJXODWLRQV
KRZHYHULQULGHVKDUHFRPSDQLHVZLOOEH
UHTXLUHGWRLQIRUPULGHUVRIGLVWULFWODZVDQG
UHJXODWLRQVVXFKDVVSHHGOLPLWVDQGSDUNLQJ
XQGHUWKHSHUPLWWHUPVDQGFRQGLWLRQV 
5LGHUVZRXOGEHQHILWIURPWKH&36&FUHDWLQJ
DSURJUDPRUFDPSDLJQZKLFKZLOOKLJKOLJKWWKH
LPSRUWDQFHRIKHOPHWVDQGUHLQIRUFHULGHU¶V
NQRZOHGJHRIORFDOODZVDQGSROLFLHV:HIHHO
WKDWWKH&36&VKRXOGWDUJHWWKHWRDJH
JURXSWKHJURXSWKDWH[KLELWHGWKHULVNLHVW
EHKDYLRULQRXUVWXG\2QHVXJJHVWLRQZLOOEHWR
FUHDWHDVRFLDOPHGLDFDPSDLJQWRFDSWXUHWKHDJH
JURXS¶VDWWHQWLRQ:LWKDVRFLDOPHGLDFDPSDLJQ
WKH&36&FDQHGXFDWHULGHUVRQWKHULVNVRIKHDG
LQMXU\GDQJHUVRIFRPPLWWLQJWUDIILFYLRODWLRQV
DQGWKHLPSRUWDQFHRIKHOPHWXVHDQGJHQHUDO
VDIHW\/LNHSUHYLRXVO\XVHGPHWKRGVIRUWKHLU
SRROVDIHW\FDPSDLJQWKH&36&PLJKWDOVRXVH
LQIOXHQFHUVZLWKDELJIROORZLQJRIWKLVDJHJURXS
WRSURPRWHVDIHW\SUDFWLFHV 
 
Ϯ͘ŽŶĚŝƟŽŶĂŶĚŵĂŝŶƚĞŶĂŶĐĞŽĨ
ƌŝĚĞƐŚĂƌŝŶŐ^ĐŽŽƚĞƌƐ 
 
7KURXJKRXUREVHUYDWLRQVZHIRXQGPDQ\
VFRRWHUVZLWKYLVLEOHPDLQWHQDQFHSUREOHPVWKDW
FRXOGSRVHULVNVWRULGHUVSDUWLFXODUO\WRWKRVH
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